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Cameron, Donald, Training apprentices on 

Victorian State Rys. .............. 315$ 


speed brake (Air Brake Assn.).1040D16, 377 
«...1004D93 


Brake beam suspension parts, Failure 

of (Air Brake Assn. p EA 1004D80 

iesel engine maintenance, by I. 

Sylvester oo... cee eee ceca eee . 509 
Stock cards, hy LL. C. Thomson (P. 

Boo SD cs E gvee's veane ee tbs 1040D136 

Cantley, W. I, Locomotive lubrication 
(Mech. Div wo... cece eee ani, 1004D58 
Car ` 
Design 
Freight 
Developments in. by W. H. Mus- 

SEV Lb E A mea ele ae 566, 571$ 
Economy in .............. sas eal ue 1268 
For commodity loading, by W L. En- 

nis (Car Dept. Officers’ Assn.) .... 457 
Mech. Div. report ...... 1040D40§, 1040ND69 
Progress in, illustrated ............00. 248 
Shippers’ Advisory Board ........... 550 
Side units for steel boxcars, Youngs- 

town Steel Door Co. ............ 1040D33* 


thorized by LC.C. ............00.. 2437 
Tank (Mech. Div.) .......--:.- 1040D122 
Tank, Riveted aluminum ............ 5927 


Trends (National Resources Committee) 345 


Welded structures ................ 1040D15 

What next in, by L. K. Silcox 

(Mech Div) ........ 1040D83§. 10401105 
Passenger 
Developments in, by W. H. Mus- 

PEF a ea 05 E aao ee EEN 566, 571$ 
Economy in ............. .. 1268 
Progress in, illustrated - 248 
Trends (National - 

o EEE E E T E 345 
Welded structures ... An ..1040D15 

Hopper, orders (Mech. Div.) ........ 1040D68 
House, orders (Mech. Div.) ......... 1040D68 
Orders, 1936 22... cece cece ec e ker ean 67 
Car Dept. Officers’ Assn. 
Convention ...............3168, 342, 4298 
Election of officers 449 
Ennis, W. L., Car men's relation to 

loss and damage to freight ........ 457 
Wistorye ia seek died as Webs wale. 6 eee 393 
Gillick. J. T., Address .............. 465 
Interchange rules_...............000. 465 
‘ramer. Leroy, Economics of private 

freight-car operation .............. 460° 
Nelson. C. J.. Interchange and loading 

TUNES aired, serneiden dean eedeea'y & sa oe 462 
Nystrom, . F., Address .......... 449 
Patterson. W. J.. Car department and 

safe train operation .............. 454 
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Dept. Officers’ Assn.—(Continued) 

car Stuebing, A. F., High-tensile steels in 

c construction 

Wright, Roy V., Why a Car Depart- 

ment Officers’ Assn.? : 

Car Foremen’s Assn. of Chicago (see Clubs 
and Associations) 


Cars | 

Freight : 

Automobile; Plywood lined (C. M. St. dese 
Automobile, Welded (C. M. St. P me 
Design (Mech. Div.) "1 11040D40§, 1040D68 
S0:ton, Bi &: E code cesar as ca 1040D14 
Pullman, No. 501 .......eeeeceeee 1040D14 
Capone O. & W., with tender under- 

SAME: E o niera sa dip.g Miers E 226° 
Rebuilt (C. M. St. P. & P.) -225, 372 
Gondola i 2 
Drop end, Steel (Reading).........-. 177 
Rebuilt (C & N. W) wc... ce eee eee 413° 
H 
Aton. (B. & L, E) ecse 1040D14 
50-ton (C. & OD a A yU 1040D14 | 
70-ton, for phosphate (S. A. L.) ...... 210 
70-ton (B. & O) ceeceeeeeceeeens 1040D14 
Refrigeration plant, Mobile, Vilter Mfg. : 
Refrigerator: Heating system | (Safety 

Car Heating & Lighting Co.) ...... 11* 
Passenger (see also Trains, High-speed) 

hair 

Aluminum (Union Pac.) .......... 1040D14 
Rebuilt (C. & N. W) 0, 1040D13 
Coaches A 
Glass (England) ....esssesessosesse 592° 
Royal Blue (B. & O.) .........-000- 241 
Streamline (K. C. S.) ...-...--65- 1040D14 
Instruction, Air-conditioning (Mo. Pac.) 330 
Sleeping 

Lightweight body, Pullman ........ 1040D13* 
Reomette, Pullman ........ » 1040D13 

Cars, Freight, Selecting, for commodity 

loading, by F. J. Swanson ............ 

bol o. 

S Carboloy blanks standardized ........ 422* 
Lathe and grinder centers .......... 368° 
Micrometer tips ........-.00.e0ee eee 2965 

é Tool ae P RE ONS . 237 

ie-Illinois Steel Co. 

mT Locomotive frames, Rolled-steel ....1004D42* 


Truck bolsters, Welded rolled-steel ..1040D27* 
Wheel, Resilient, for street cars....1040D33* 


Cartwright, K., locomotive lubrication 

(Mech Div.) ’.......... eae 1004D60 
Casehardening crosshead guides in salt-bath : 
furnaces, German State Railways ...... 133 
Casing, Steam pipe, Indiana Harbor Belt 189* 
Casting, Centrifugal, of Xaloy (Eaton Mfg. asa 

Oo) eeu nea cca deneaina ma eee yoke oes 
Cemented-carbide tools ............0eeee- 3575 
hase, L. Co, Velmo car upholstery 


80*, 1040D35*, 1040D79* 
Chesapeake & Ohio 


Boiler pressures (Mech. Div.) ....1004D93 
Hopper. cars, 50-ton ....... TERETI 1040D14 
Research and steam locomotive devel- 
opment, by D. S. llis (Mech. 
Divs). aiennsans eee cece eee eed + 1004 D87 
Chicago & Eastern Illinois 
Boring truck brasses, Jig for ........ 364* 
Car, Standard, designs (Mech. Div.) .1040D76 
Fire in coach shop at Danville...... 591 
Firebox and waist sheet supports (Mech. 
Div) oi dhass crea @eatareines tae 1004D98 
Rail cars, Lightweight .............. 300T 
Tires, Driving and trailer (Mech. 
Div.) esha Sia gee ene ee hy 1004D100 
Wheel-handling device .............. 58 
Chicago & North Western 
Boiler pressures (Mech. Div.) ....1004D93 
Chair car, Rebuilt ................ 1040D13 
“Forty-Niner” to augmen y of San 
Francisco”... cece esse eee ees e. 242F 
Gondolas, Rebuilding, at North Proviso 412* 
Headlight on “400” ............... 0 
Lubrication, Locomotive, by H. P. All- 
strand (Mech. Div.) .......... . -1004D57 
Repairs, Auto car, at North Proviso.. 369° 
Train, 14-car ........ eee eee eens 48t 
Chicago. Burlington & Quincy 
Bushing reamer, Arch-tube .......... 286° 
Denver Zephyrs .............0ee enue 8* 
Goerner, George A., Stockbooks (P. & 
Die Kiev aevnim sie as sa A aes 1040D137 
jigs and devices at Denver shops .. 41° 
ocomotive, 4-6-4 (Aeolus) .......... 243t 
Twin Cities Zephyrs ..............05 8t 
Wheel and axle work on Zephyrs ...... 81° 
Zephyrs pass two-million-mile mark ..  93ł 
Chicago-Great Western, Gaging cast-iron 
wheels, by H. B. Atherton............. 31° 
Chicago, Milwaukee, St. Paul & Pacific 
Cars 
Automobile, Welded ................ 327° 
Caboose, Rebuilt .........-..20,..... 372° 
Commodity, Inspection and application 
of, by F. J. Swanson .............. 587 


Standard, designs (Mech. Div.)...1040D76 
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Chicago, Milwaukee, St. Paul & Pacific—(Cont’d.) 
Locomotive 
Firebox and waist sheet supports (Mech. 
i 1004D99 


Valves. 
Birch 
Chicago, Milwaukee, St. Paul & Sault Ste. 
Marie, Standard car designs (Mech. 
ANE) MEE E dros tak Sawer oie 1040D75 
Chicago Pneumatic Tool Co., Electric 
STINET os cccea de Cad cies eet anse irah 7 
Chicago Railway Equipment Co., Sleeve 
nut for brake beams ............... 1040D27* 
Chicago, Rock Island & Pacific 
“Rocket” eseon otes ioei 378ł, 1040D12 
Stock cards, by J. C. Kirk (P. 
ni a 0580 ges ele EEA EEE ARAO EEA 1040D137 
Cincinnati Electrical Tool Co., Wet abrasive 
cut-off machine ............. ce cee eeee 374° 
Cincinnati Union Terminal, Shaw arc- 
„welded drop-pit table ...............5 44° 
City of Denver derailed (U. P.) ...... 144¢ 
City of San Francisco brake tests (Union 
Pac.) Esa TE A E rN oes 
Clamps, Pipe 
“mergency, M. B. Skinner Co. 192* 


Wright, Illinois Ry. Equip. Co. ..1040180* 
Classification of material (P. & S. Div.) ..1040D58 
Cleaning box cars, by F. J. Swanson .... 587 
Cleaning operations, Engineered, by H. Lig- 


gett. Gray: crisis es ess tetas buh tose ves 322* 
Cleaning up after the Ohio flood ...... 170§, 190 
Clegg, W. H. 

Address (Air Brake Assn.) ...... 1004D78 
Failure of brake beam suspension parts 
(Air Brake Assn.) .............. 1004D80 


English (Mech. Di 


S. Div.) 
_ 1040D10, 1040D57 
Clubs “and Associations 


Car Foremen’s Assn. of Chicago 
Car repair billing, by C. J. Hayes.... 27 


Freight-car maintenance, by K. F. Ny 
SUTOM EEE ee civ a aes eis POA 240t, 269§ 
Gaging cast-iron wheels, by H. B 
HERON ois hod eert sas OTEN EE 31* 
Selecting freight cars for commodity 
loading, by F. J. Swanson ......... 587 
ank car design, by R. W. Thomp- 
SOM birrat TENESSE TRPELI EF 658 boca 2987 
Eastern Car Foremen’s Assn., A. A. R. 
interchange rules, by J. ayes 137 
New England Railroad Club 
Hot boxes, by C. B. Smith and Ralph 
ammond oieri tree toiin iar 728 
Inspection and safety, by John M 
Hal oto o ena Enr eara Vale cae DEES 60 
Research defined, by IL. W. Wallace.. 126$ 
Research, Scientific, Necessity for, by 
Col. T Loree ois vie che alas ces » 26$ 
New York R. R. Club, Developments in 
car design, by W. H. Mussey 566 
Northwest Air Brake Club, Locomotive 
brake equipment, No. 8-ET (Air Brake 
ASEM). Sie sedate tee Seek 1040D16, 377 
Northwest Carmen’s Assn., Informal dis- 
cussion of car questions .......... » 589 
Pittsburgh Air Brake Club, Type AB 
TSLAT TE 1040D16, 377 


brake 
Ry. Club, Pittsburgh, Notes on locomo- 
tive testing with a glance at history, by 
ap s ON S o AEAEE T TAT dein ed 142 
St. Louis 


John M. 
Hall” ianen aed raean ae Ea 357$ 


Beale, G. O., Modern purchasing and 
stores department .............. 1040D81§ 
Election of officers ...........0.000 8t 

Purchasing and stores department, The 
modern, by G. O. Beale ......... 240f 

Stresses, Dynamic, in freight-car design, 
H. Mussey .............005 h 

Coakley, J. A., Jr., elding with coated 
electrodes (M. B. ASS.) ospean ses 575° 
Coal, Utilization of (F. & T. E. A.) ...... 474 


Cochrane-Bly Co. 
Saw, Hydraulic, for non-ferrous ma- 


terial arraso een goon do eee en cane 293° 

Saw, Rotary, for small bar stock 229° 

Shaper, Vertical miller .............. * 
Cocks, Cylinder, Steam-operated, T-Z Rail- 

way Equipment Co. ...... EE 123* 
Coddington, H. W., Locomotive lubrica- 

tion (Mech. Div.) ......... cece eens 1004D59 


Coffin, J. S., Jr., Co., Simplified feedwater 


heater system ....... 480, 1004D36*, 1004 D64 
Coffin superdraft front-end arrangement 479* 
Coffing Hoist Co., Hoist, Spur-gear 

CHIN E E E Om aCe S Nou 38 1004D41°* 
Columbia Steel Co., Self-aligning spring- 


Plankless truck 


sawing machine 
Cooper, H. 


Cooper-Nightingale auto loader . wee 549T 

Coppus z Loco- 
TE T AU be cate ONE 1004 D35* 

Corrosion. of boilers and tenders ( & T. 


490° 
- 5207 
1040 D64 
416° 
inghouse Air Brake Co. ........ 10041D63* 
ith im roved top head, Westing- 
house Air Brake Co. .......... 1004D39 
Conventions | 
Mechanical association 342, 3568, 
. 429$. 531§. 5328 
Mech. Div. ................ 269$. 10041918 
Cooperation between mechanical associations 532§ 
osts : 
Air-conditioning (A. A. R.) ..119, 10401026 | 
Flue sandin nd. Har. Belt) ...... 236° 
Fuel, Unit, Reducing (F. & T. ELA.) 473. | 
Material, Shop men should know .... 3165 | 
Repair, Diesel-electric locomotive, North- 
ampton & Bath .............. 111°, 194 
Repair, Machine tools and, by L. H? 
Scheifele (Gen. Foremen’s Assn.) .. 443 
Roadways, Shop (P. & S.) ...... 1040D129 | 
Safe-ending flues by electric-resistance 
, Process, by H. A. Woofter ........ 419° 
Salt-bath methods of hardening cross- 
head guides (Germany) .......... 133 


Cotter lock. Perfection, and guard. Illi- 
nois Ry. Equipment Co. .............. 36° 
Counterbalancing, Locomotive, Checking, by 
m. T. Hoecker ..........cccc0ee cea 174t 
Couplers 
Anti-creep, Checking ................ 182° 
Passenger-car, Controlled-slack ....1040D27* 
Pilot, Retractable, Buckeye Steel Cast- 
ings Co. ........ eee eee eee 10041D35° 
Report on (Mech. Div.) ........ 10401D138* 
Steam, for 214- and 3-in. connections. 
Gold Car Htg. & Ltg. Co. ....1040D28* 
Tank-hose, and strainer, T-Z Railway 
„Equipment CO nN A kia 1004D62* 
Coupling, Flexible, Detachable, American 
Brass Co enso ninimi vead a us owt. 26° 
Couplings, Air hose, Gaging and testing 
(Mech. Div.) oo... cece eee eee 104010147 
Cover plate for grate connection rods (Ind. 
arbor Belt) .............0..0 cee 89° 
Cracks, Preventing, in back tube sheets F. 
a Mey AR 5b CS TOETER eee, 492 
Crane Co., Valves, fittings and unions, 
AAS Re. mission Pi O iets 0041D102* 
Cranes (see Material-handling Equipment) 
Crank-pin failures (Mech. Div.) ...... 10041N97 
Crank pins, Machining, on a Gisholt turret 
Tate? adsan anie Melee nie ea hanes 88" 
Crosshead. Piston and, assembly, Timken 
oller Bearing Co. ..............., 10041D101° 
Crossheads, Mounting, Guide extension for 
(Union Pac.) oo... cece eee er es AaS 87° 
Cushions for brakemen .................. 550t 
Cut-off machine, Wet abrasive, Cincinnati 
Electrical Toal i 374* 
Cutter, Boring bar, 
Va E O E E ge we 297* 
Cutter, Pipe 
Landis Machine Co. ................ 45* 
Model F, Murchey Machine & Tool 
PEGE canis e ADES ea 287° 
Cutting and threading machi 
Beaver Pipe Tools, Inc. .............. 292" 
Cutting, Gas (see Welding) 
Cutting operations (see Welding and cut- 
ting) 
Cutting, Stack, plate material (Interna- 
tional Acetylene Assn.) ............... 82° 
Cylinder cocks (see Cocks, Cylinder) 
Cylinder, Locomotive, performance (Mech. 
Div: rage ore ade Sates Oe Sae aaa esa raain 1004:D85 
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Damage to open-top equipment through car- 
104 


dumping machines (Mech. Div.) ..... 040D75 
Davies, George M., Locomotive. boiler ques- 
tions and answers ...... ...326*, 363, 542 
Daylight trains (Sou. Pac.) | Saas ....103*, 149° 
ad centers, Locating, on gas and Diesel 
engines ...,.......6. ere EPESI arawe 130" 
Dearborn Chemical Co. 
Blow-off system, Automatic ..... ...1042D62* 
Pump, Chemical, for water:treating 
plant ....... ave E E ets 004D40* 
Tanks, Chemical, for water- ‘eating 
(MANS seid ee FA ee ences 004D34* 
Water motor, Cycloidal 2122221177 +1 1004D102* 


Deflectometer tests (see Tests) 


Delaware & Hudson 


Accident prevention in mechanical de- 
partment, by R. C. elwig........ 445 
Boiler, All-welded ......... 01, ` 1040D18 
Car, Standard, designs (Mech. Div. ).1040D76 
{ourna boxes (Mech. Div.).... -1040D77 
oree, T. J., Scientific research..... .7, 268 


Delaware. Lackawanna & Western, Freight- 

car repairs at Keyser Valley, by J. Thomp- 

T SE E E N ae 
Dennedy, Emmet J., The supply department 

and, public relations (P. & Div)... .1040D65 
Denver & Rio Grande Western, Apprentice 


club, by H. J. Schulthess............... 39 
Denver Zephyrs tC. -B-E Q) -650sdv evens 8° 
Depreciation, Equipment, orders" (I. C. c) 

lf, 378ł, 550t 

Depreciation rates, Pullman ........ aXe ae 424 

DeVilbiss Co. 

Air regulator, Low capacity ........-. 37* 

Compressor, Air, 7% or 10 hp. ...... 416° 

Painting equipment, Spray, Portable... 590° 
Pump, Circulating, attached to shipping 

Cl CC | i EVA a 228° 


Respirator hood without vision glass ... 35* 
Dickey, P. S., Steamotive unit for Union 


Pac. turbo-electric locomotive ....-.....- 202* 
Die head. Taper cutting, Landis Machine oe 
Die. Ratchet. No. 6-R, Beaver Pipe Tools, Ss 
ie Ratchet, Pipe threading, Beaver Pipe 

Tools. Ines, secceie vive caja tee stewie ea ware 134° 
Diesel-electric locomotives (see Locomotives) 
Diesel engines 

e La Vergne (Baldwin switcher). 51 
Development, by Charles F. Kettering 563 
Development and use of (Mech. 

Div eser nuE EEE ee bees HSE ees 1040D17 
Fuel injection pump, ‘Timken Roller 

Bearing, CO. 8. eree rk pkai cee NaS 165 
Locating dead centers on ............ 130" 
Maintenance of, by I. I. Sylvester (Can. 

Nath) edenneen eara E ee yeas 509° 
Repairs (see Repairs, Locomotive) 

Summary tables of 2.2.0... cece e eens 63 

Supercharger (Bir. Sou.) cesses.. 339* 
Dismantling triple valves, Machine for... 80* 
Ditmore, G. W. 

Journal boxes (Mech. Div.) ......1040D77 

Standard car designs (Mech. Div.)..1040D75 
Doors, Box-car 

Corrugated-steel, Youngstown Steel Door 

E E A dol eee ae 1040D35° 
Nickel- -copper steel, Youngstown Steel 

Toor Cios soirassa yeki CAROLE AIARRA 166 

Down, S. G.. Greetings from the R. S. 

MeN hhh 28 Crone oad tn Muar ES a EEN 1004193 
Drawbar holes. Boring, Drill set-ups for 

CE BER OY yn ea tak okey bee oa earns 42° 
Drawing board. H. E. Towmley........... 314* 
Drill, Air. Non-reversible, Rotor Air Tool 

Ol. heh ade rk nities ba Mend a 192* 
Drill, Radial. “Hole Wizard,” American 

Tool Works Co. 2... cece eee eee eee 288° 
Drill tang breakage........... 2708, 410$, 535ł 
Drills and reamers, Core, Ray blade, Joger 

soll Milling Machine Co. ...........0005 134* 
Drills, Non - reversible, - 

CO daai aa e A E a Gus E Ro04D102* 


Drip-meter for determining “ice meltaxe in 
refrigerator cars ( Dept. of Agri.) 346° 

Driving hoxes (see Boxes, Driving) 

Drop pit tanle. Arc-welded, Saw Box Crane 


&  Hotst Coe wes snes. cee s ane ag eee AN 

Duff-Norton Mfg. Co., Power Jacks 
295%, 1004D42* 

Dust guard. M-F, MacLean-Fogg Lock as 

i A MDE O ck era nando E a cd leper 547* 

E 

Eastern Car Foremen’s Assn. (see Clubs 

and Associations) 
Faton Mig. Co., Centrifugal casting of 

NOY aliases seer a: ehh Savapss: diet texe ERER 294" 
Eccentricity of driving wheels, Recording 

ON. NA A WY eae na aeons 235" 
Economies: The way out of a difficult 

Station), civ vece edie es sist vers see ... 4068 
Eksergian. Rupen. Dr., awarded Henderso 

Medal oo 5 seins sea' a Sects nenen ia a naai 300t 
Electrical equipment for cars and locomo- 

tives (A. R. E. E.) ...............1004D73 
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Electrodes (see Welding equipment) 
Elgin, Joliet & Eastern 


Car, Box, rebuilding ............-+- 135° 
Devices, Locomotive shop, at Joliet .. 129% 
Ladder, Steel ........ PA seas 86 


Platform, Safety, for dome work .... 86° 
Ellis, D. S., Research and steam loco- 
motive development (Mech. Div.) ..1004D87 


Emerson, George Locomotive (B. & 0.) 333t 
Employees, Railroad, and taxpayers associa- 

tions, by Roy PIGNE ossis driten 441 
“Engine” defined (Pub. Service "Commi 

sion, New York) PPA zroas 334T 


Engine terminals 


Layout of, by J. E. Kloss ......... 29t 


Pennsylvania Harrisburg improvements 377t 
England, Glass train ..... 592 
English. W. M. Locomotive lubrication 

(Mech. Div.) .........6: eae 1004D58 
Ennis, W. L., Car men’s relation to loss and 
damage to freight (Car Dept. Officers’ 
ASSN) o ciente dest ave a 3 a Eo SOMES CEES 457 
Equipment design: Clearing the decks for 
PTT S eee es T 218$ 
Eauipment, Railway trends (Nat'l Resources 
Committee) ......... cece eee ENORA pe 
Era, The new, of railway | rogress ROTES 247 
Erie, Journal boxes (Mech. Div.) .1040D77 
Evans, T. W.. Mechanical "supervisors. and 
public opinion ......... Saree ee weaves | 208 
Exhibits 
Allied Railway Supply Assn. ..345, 4308 


Atlantic City 


Beginning of a new -218§, 1004D2§ 


Exhibitors 1004D21, 1040D12°, 1004D46 
Excursions: ‘Taking the public behind 
the scenes .............0000524-1040D39§ 
Foreign visitors ...........0..eee- 1004D45§ 
Gigantic showcase ........... <... .1004D1$ 
Happy days are here again ........1004D1§ 
Impressions of ......sssesunenss . . 1040 D398 
fer well done ........... e... e... 1004D65§ 
ailway Business Assn. ....... . . -1040 D49* 
Railway representation at .......... 1040D4 
Steels, Structural, New, on the tracks 
1040D828 
Study in power ....... 1004 5 
Track: 255-054 Gace acs. 004D15, 1040013 
Expenses, Stores (P. -10 
Experience is a good. teacher alt 


WOTE ees LEEENA T ERT E ein ace 88* 
Extensometer tests (see Tests) 


F 


Failures 
Axle and crank pin (Mech. Div.)...1004D96 
Brake-beam suspension (Mech. Div.) 
1004D80 


Locomotive parts, by F. H. Williams 
17*, 9$, "39%, 74%, 73 

107%, 173%. 175 219§ 

Tire (Mech. Div.) .....1004D92, 10040100. 


Fatigue strength of press fits ...... AAR 
Faus. H. W. 
Driving: wheel centers, Thin-wall (Mech. 


E a VANES DA ERIAN 1004D98 

Roller bearings for locomotives (Mech. 
EEE EEPE RTS vases. 1004D99 

Federal Machine '& Welder Co.. $ 
ing flues by electric resistance process .. 419* 

Feedwater heater 

Elesco coil type (F. & T. E. AI ... 480 
Locomotive, Status of (F. & T. E. A.) 480 


System, seats: J. S. vee Jr., 
CO iia ca Nears ae is 1004D36*, looses 
Fire prevention (P. & S.) ............ 40D131 
Firebox supports oy Pit sheets (Mech, 
Divi) cece sir iat dais ns 004D91, 1004038 
Firemen. Diesel: Jobs ee NESE 


Firing practice, Locomotive (F. & T. E. A) iat 
Fitzsimmons, W. T.. Wheel-shop practice .. 584 
Floors. Box-car, Tightening (M. St. P. & 


is ot sours ears TEE Soecrs 419" 
Flue ferrules and tubing, Copper, Sizes of 
echo DIV) aeneae enine isdi nea .1004D97 
Flue sanding device Had. Har: Belt) .. 236° 
Flues, Safe ending (F, & T. E. A.) ...... 496° 
Flues, Safe ending (NY: G) stesa cs ve 319* 
Flynn. W. Caeaten and availability 
of ss antes (FL. & T: E A.) ...... 468 
Foremen (see Sunervisors) 
Foremen, Car, Troubles of the. by Walt 
WATE aise ELEVE ova ss harneaxs mace 33° 
Foreman. Car, What is a ...........- n> eat 
Foremen: Climb out of the rut ..... 2708 
Foremen's joh, The: A vacation on nights, 
hy Walt Were cics..s cen cv eee dans as 232" 
Forest products, Report on (P 


. & S. 
Dit.) EEE PE EE 1040D66 
Forging machine. Bott -heading and up- 


setting, Ajax Mfg. Co. ..............- 238* 
“Forty-Niner” to augment “City of San 
Francisco weiss. waded tana Erna vee 2424 
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Defined (L. W. Wallace) .........--- 1 
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Modern locomotives, thanks to im- 
proved design and improved materials, 
are capable of developing from 25 to 
35% greater horsepower capacity with- 
out increased driving wheel loads and 
within all operatingrequirements. » » » 
Agathon Alloy Steels provide the greater 
strength and shock-resistance that 
permit lighter weight forgings, yet 
prolong service life and reduce main- 
tenance. » » » Agathon Staybolts have 


Republic Steel 


CORPORATION 


higher tensile strength to withstand the 
higher boiler pressures and reduce 
staybolt costs. » » » Toncan Iron for 
fireboxes, Agathon Nickel Iron for case 
hardened parts, Republic DoubleStrength 
Steel for lightness in streamlining — for 
every locomotive part there is a Republic 
Iron or Steel specially developed to 
meet the specific need. » » » Our 
metallurgists are at your call, Address 
Department RG, » » >» » »» » »» » » 


ALLOY STEEL DIVISION, MASSILLON, OHIO 


GENERAL OFFICES: 


CLEVELAND, OHIO 
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The Union Pacific 4-6-6-4 freight locomotive 


Union Pacifie 


High-Speed Freight Locomotive 


Byrreen single-expansion articulated freight locomotives 
were delivered to the Union Pacific by the American 
Locomotive Company during the late summer and early 
fall. These locomotives, which are of the 4-6-6-4 type, 
develop a starting tractive force of 97,400 Ib. They 
have a total engine weight of 566,000 1b., of which 386,- 
000 Ib. is on the drivers. The driving wheels are 69 in. 
in diameter and the four cylinders are 22 in. by 32 in. 
The boilers, which carry a working pressure of 255 1b., 
have a combined heating surface of 7,031 sq. ft. and have 
a grate area of 108.2 sq. ft. 


The Boiler 


The boiler is conical in form, with an inside diameter 
at the first course of 961144 in. and an outside diameter 
at the third course of 102 in. The barrel courses are of 
silico-manganese steel. The firebox is of larger size 
than is indicated by the grate area. A Gaines arch is 
installed with a brick wall across the firebox 5 ft. 9 in. 
back of the front throat sheet, thus adding to the volume 
of the combustion chamber which extends 86 in. from 
the throat sheet into the barrel of the boiler. There 
are five 4-in. arch tubes. The firebox is designed with 
a horizontal mud ring and fuel is burned on Firebar 
grates, fed by a Standard Type BK stoker. 

Owing to their size the side and crown sheets are 
separate and are joined by welding. The inside throat 
sheet and combustion chamber are also welded into the 
crown and side sheets. In addition to the Flannery 
flexible staybolts across the top corners of the side sheets 
flexible radial stays are applied on the four outside rows 
on each side of the firebox and combustion chamber, 
and the adjoining top three rows of staybolts are also 
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American builds 4-6-6-4 type 
which weighs 566,000 Ib. and 
develops 97,400 lb. tractive 
foree—Front frame construc- 
tion and articulation incorpo- 
rate unusual features 


flexible. Both the rigid and flexible staybolts, as well as 
the flexible radial stays, are of Lewis iron. The ta- 
pered-end radial stays are of special Ulster iron. 

Seal welding is employed on both the inside and out- 
side sheets at the mud-ring corners and at the junctions 
of the longitudinal and circumferential barrel-course 
joints, according to the builder’s practice. The turret 
dry pipes extending back from the dome are welded into 
the turret flange of the roof sheet, and the clamps secur- 
ing the pipe inside the boiler are welded to the clamp 
supports, thus providing a permanent installation. 

The tube sheets are laid out for the type A super- 
heater. The header is fitted for the American type front- 
end throttle. Ten of the locomotives are fitted with 
Worthington No. 6-SA feedwater heaters. The remain- 
ing five have Sellers Type S non-lifting exhaust steam 
injectors. 


The Frame Structure 


The frames are of the cast-steel bar type. Those of 
the rear unit are joined at the rear to the cradle casting 
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and at the front end to the combined cylinder-saddle and 
articulation casting. The usual type of cross-bracing is 
employed. 

On the front unit, which has no rigid attachment to 
the boiler, a unique system of bracing and torsional stif- 
fening has been applied. The front ends of these frames 
are bolted and keyed to a combined cylinder-saddle and 
front deck casting. Bolting pads are provided on the 
sides of this casting for the cylinders. A box section 
of this casting extends back from the saddle portion 
approximately to the front pedestal. The rear end of 
this casting terminates in a transverse vertical bolting 
flange, to which is bolted a long box-section casting 
which extends back between the frames. From this 
project suitable bolting pads for attachment to the in- 
side faces of the vertical members of the frames. At 
the articulation casting between the rear ends of the 
frames transverse bolting flanges again provide for a 
rigid connection between the two castings. Pads are 
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provided on top of the backbone casting for attachment 
of the single boiler support. 

The articulation hinge is pivoted horizontally in the 
rear end of the front articulation casting. It is ball 
connected to the vertical hinge pin in the rear engine 
unit. This provides for free adjustment of the two 
engines to vertical track curvature, with the front boiler 
support as the pivot about which the vertical angular 
movement of the front frame system takes place. 

The pivoted hinge is cast with a vertical bell crank 
arm to which is attached a stabilizer to prevent possible 
synchronous oscillations of the front frame system. The 
stabilizer consists of a wide horizontal bar extending 
forward along the center line of the front engine. This 
bar passes between horizontal white fibre friction sur- 
faces which exert a predetermined resistance to the 
longitudinal movement of the bar under load of three 
inner coils from Class G springs and thus prevent the 
free oscillation of the articulation tongue about its 


Railway Mechanical Engineer 
JANUARY, 1937 


k .S-1 
222-24" Tubes -"= 
|__60-53"Flues Q 

Sf 


Terna 
Ss z: 


Tot e 


HT 


sees ae 
eg 


aes 


lmer 
; Semewes eee 
or 


type single-expansion locomotive for freight service 


horizontal pivot in the front frame system. Further 
resistance to the setting-up of a vertical rocking motion 
in the front frame system is provided by a snubbing de- 
vice in the engine truck. 

The boiler is rigidly attached to the rear cylinder 
saddle, and the firebox is supported by expansion shoes 
at each of the four corners. All of the expansion shoes 
nA completely encased so that they are dirt and oil 
tight. 


An unusual detail of the frame construction is the- 


fitting of the pedestal caps metal to metal against the 
frames. The pedestal toes are extra heavy. 


Running Gear 


The driving wheels are the Alco Boxpok type, and 
the main drivers, only, are cross-counterbalanced on 
. each unit. The driving axles are fitted with crown 
bearing boxes and with Franklin grease collars. The 
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front pair of drivers in each unit is provided with the 
Alco lateral cushioning device. The front and rear 
spring hangers on the front driving-wheel system have 
coil snubber springs. Similar springs are also applied 
to the front driving spring hangers of the rear unit 
and on the rear trailer spring hangers. 

The locomotives have Alco engine trucks with lateral 
resistance of the geared roller type. These are built 
with a low initial resistance gradually building up to a 
higher resistance which becomes constant after about 
1 in. of lateral movement. The vertical damping device 
which is built into each side of the engine truck con- 
sists of fibre discs mounted on a horizontal spindle at 
each side of the truck frame. Between the fibre discs 
are two rotating metal plates, projecting from each 
of which is a tongue by which it is connected to the 
end of the bolster, by linkage. The links are on opposite 
sides of the spindle about which the plates rotate. Any 
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Left: The front deck and cyl- 
inder-saddle casting of the for- 
ward unit 


Right: The backbone casting of the 
forward unit 


Above: The articulation casting at the rear end of the 
front frame system 


Above: The front frame assembly 
with the deck backbone and ar- 
ticulation casting in place—Left: 
The articulation hinge at the rear 
end of the front unit showing the 
snubber connection 
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vertical movement of the bolster with respect to the 
truck frame, therefore, causes the discs to rotate in op- 
posite directions, a movement which is restrained by the 
adjustable friction load on the discs imposed by a coil 
spring on the spindle. 

The trailer truck is of the Commonwealth four-wheel 
type. The centering device on this truck is designed 
to produce an initial resistance of 8 per cent which 
builds up to a constant resistance of 15 per cent. Both 
engine and trailer trucks are fitted with SKF roller- 
bearing journal boxes, those on the front truck being 


General Dimensions, Weights and Proportions of the 
Union Pacific, 4-6-6-4 Type Locomotive 


Railroad: .iscccscc cece cs cee cence esens snes nce Union Pacific 
Builder cess Fieasc sees cc's e na ES American Locomotive Co. 
Type of locomotive .....ssecoecsosososoosoos 4-6-6-4 
Road number ....ccccccccccsccccvcccccesecas 3902 
Date built ....ccccsccecees afeteaze. borate alalete ae eels August, 1936 
Dimensions 

Height to top of stack, ft. and in. ......... 16—2 

Height to center of boiler, ft-:and E ETIT 11—0 

Width overall, in. ....ssssssssssssserreee 11—2 

Cylinder Centera IM resa INSEE heres 89 
Weights in working order, lb.: 

On drivers ...cccccccccccccccccccccvccsece 386,000 

On front truck > 74,500 

On trailing truck .... 105,500 

Total engine ......+.+-- 566,000 

"PORE aie5\5.0s 0 sus Easa ere oie e/elecee eins ale 310,000 
Wheel bases, ft. and in.: 

Driving ........ ARET Brrr th OTe TT 12—2 

12—2 

Rigid ....... 12—2 

Engine, total ......-... 59—11 

Engine and tender, total . 97—10% 
Wheels, diameter outside tires, in.: 

Driving .......- 69 


Front truck 
Trailing truck 


33 
Front, 36; Rear, 45 


Engine: 
Cylinders, number, diameter and stroke, in. .. 4-22 x 32 
Valve gears type cos se vciieis osc. Jereiemes enaieia Walschaert 
Maximum travel, in. ....-..seeee eee eee eeee 7% 
Steam lap, in. 21... eee e cece eee reece eee eee 1% 
Exhaust lap, in. ...sssssssseresessessesees . á 
Tad itis. E TET T A 
Boiler: 
Type: esn casina Naa oe be eccceveceenes Conical 
Steam pressure, Ib. per sq. in. ....-+..+eeeee 255 
Diameter, first ring, inside, in. ........+..0 9611/16 
Diameter, largest, puide RE E E Gots 102 
Firebox, length, in. ..e.ssssssssssssessssssee 2131/16 
Firebox, width, in. .....es.sssssrseseneesees 108% 
Height mud ring to crown sheet, back, in. ... 80 
Height mud ring to crown sheet, front, in. 84% 
Combustion chamber length, in. ...........++ 90 
Tubes, number and diameter, in. .......+.... 222—2% 
Flues, number and diameter, in. .........++ 60—51 
Length over tube sheets, ft. and in. ........ 22—0 
Net gas area through tubes and flues, sq. ft. 10.55 
Euel iore anea tine we iie wie INE ATAA NEONA Soft coal 
na EE E TEE A Standard Type BK 
Grate S E ET A E r OTA Firebar 
Grate area, Sq. ft. .ccccccccccseccescoes VTIS 08.2 
Heating surfaces, sq. ft.: 
Firebox and comb. chamber .......ssssssess 548 
Ah tubin schoen tep sy arpiere wiv oiaps REE S 77 
Firebox, total o.csaseccegesicd aes veemepieweas 625 
Tubes: and Aa aean esis AES NO 4,756 
Evaporative, > total riisde innn 5,381 
Superheating (type) ...--..... aeeeeeeee- cone 1,650 
Combined evap. and superheat.............. 7,031 
Tender: 
Style or type .......ceeeee eee e eens PET Semi-Vanderbilt 
Water capacity, U. S. gal. 350 
Fuel capacity, tons ............ 22 
Truca a Sia oo) aiwtares acc -ays' ani o%e brs EREIN a were atereie 12-wheel 
General data, estimated: 
Rated tractive force, engine, 85 per cent, Ib. . 97,400 


Weight proportions 
Weight on drivers + weight, engine, per cent 68.2 
Weight on drivers = tractive force......... 3.96 
Weight of engine + comb. heat. surfac ea 80.6 


Boiler proportions: 


Firebox heat. surface, 
surface 


per cent comb. heat. 


SUFTACE vececccceccencscnccsecsccccseccece 
Sunrerheat. surface per cent comb. heat. surface 
Firebox heat. surface -+ grate area.......... 
Tube-flue heat. surface -+ grate area......... 
Superheat. surface + grate area..........s.. 
Comb. heat. surface -+ grate area.........+6. 
Gas area, tubes-flues + grate area, per cent. 
Tractive force + grate area.....c..eeeeseees ‘i 
Tractive force + comb. heat. surface......... 
Tractive force x dia, drivers + comb. heat. 
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of the inside type and those on the rear truck of the 
outside type. 

The pistons are of solid rolled steel in Z-section fitted 
with the Locomotive Finished Material Company’s 
combined bull ring and packing rings. The valve 
chambers are fitted with Hunt-Spiller bushings and the 
valves have Hunt-Spiller duplex packing rings. Paxton- 
Mitchell packing is used on both valve stems and piston 
rods. 

The guides and crossheads are of the multiple-ledge 
type. The piston rods and the side and main rods are 
carbon steel, normalized and tempered. The same 
material is also used for the axles and crank pins. 

The locomotives are fitted with Walschaert valve 
motion with the link blocks of each unit at the bottom 
of the links in forward motion. The reverse gear is a 
Franklin type E with 12 in. cylinder. It is directly con- 
nected to the reverse shaft of the rear unit and drives 
the reverse shaft of the forward unit through a reach 
rod extending forward along the center line of the loco- 


A Comparison of Union Pacific 4-6-6-4 and 4-12-2 
Type Freight Locomotives 


Bader carsat eancte American 
Rated tractive farce; Ib 96,650 
weet on drivers, Ib.. 355,000 
engine Weight? 1b; és eiiceseacsawe swe i 495,000 
Cylinders, diameter and stroke, in. ......... 4-22 x 32 2-27 x 32 
1-27 x 31 

Boiler pressure, Ib.. 255 220 
Grate area, sq. ft 108.2 108.25 
Total evaporative heating surface, S 5,381 5,853 
Superheating surface, sq. ft.......... 1,650 2,560 


motive with a crosshead and universal joint in the rear 
cylinder saddle. 

Alloy-steel bolts have been extensively used in the 
construction of these locomotives. Nickel steel is the 
material for all taper frame bolts, for boiler studs, 
cylinder-head studs, cylinder-to-frame bolts, and all 
steampipe bolts. The guide bolts, cylinder-saddle bolts, 
boiler-bearing bolts, the bolts in the front frame bracing 


The air compressors are located on the front deck—The hot-water 
pump of the feedwater heater is mounted on the smokebox front 


Partial List of Specialties on the Union Pacific 4-6-6-4 Type Locomotive à 


Frame GED ae igeas ois meer ese General Steel Castings Corp., 
Eddystone, Pa. : 
Driving wheels, Boxpok...........e00+. General Steel Castings Corp., 
Eddystone, Pa. 
Engine and trailer truck wheels, rolled 
GEE) edi nce cstsrss’ 2 Vaca weies sae Standard Steel Works Co., Burn- 
ham, Pa. 
Tires, driving and back trailing........ Latrobe Electric Steel Co., La- 
trobe, Pa. 
Engine, trailer and tender-truck box S i 
bearings .........eceeeeeeeeceeeeeees/ SKF Industries, Philadelphia, Pa. 
Brake equipment, 8-ET, with K-8PA : 
engineer’s brake pedestal.............. Naw york Air Brake Co., New 
or. 


Engine truck, cast-steel inside bearing A A E 
NPE E A TET A EN .American Locomotive Co., New 


type 
or 

Trailing truck; Delta sic: séu.ccs0as05s 00s General Steel Castings Corp., 
Eddystone, Pa. 

Radial buffer, type E-2............0000. Franklin Railway Supply Co., 
Inc., New York 


Reverse gear, Ragonnet type E 12-in. 


Gylinder™ Sigwigesectns cea sosas hea nes Franklin Railway Supply Co., 
nc, New Yor 
Stoker, latest BK type..................Standard Stoker Co., New York 
Stoker gages, Duplex............++-.4. Consolidated _ Ashcroft-Hancock 
Co., Inc., Bridgeport, Conn. 
Grates, Firebar type..........cceccecce Waugh Equipment Co., New 
or! 
Fie Wike Seid visser Sd sree veeient-ia oe A merian Arch Co., Inc., New 
orl 
Fire door, Butterfly ..............0c00e Franklin wag te A Supply Co., 
Inc., New Yor 
Superheater, Type A ...0....-..eeeeee Superheater Company, New York 
Smokebox hinge. 622565506 ba npa D aN Okadee Co., Chicago 
Feedwater heater, type 6-SA (on 10 . 
CH RINES) © echelons sic PETE ane sain TRNA Worthington Pump & Machinery 
Corp., Harrison, N. J. 
Exhaust steam injector, L. S., and 
type S  non-lifting injector, R. S. y 
(on -fyè engines) ioraa ersa prona Wm. Sellers & Co., Inc., Phila- 
delphia, Pa. 
Injector, type HW Simplex, R. S. ; 
* OM 1.0) EBREN gruat srarecisreiateds a Nathan Manufacturing Co., New 
or 
Injector checks. oycciics ds acta ART Consolidated Ashcroft-Hancock 
Co., Bridgeport, Conn. 
Cylinder bushings, Gun iron ........... Hunt-Spiller Mfg. Corporation, 


South Boston, Mass. : 
Prime Manufacturing Co., Mil- 
í 3 waukee, Wis. 

Piston valve bushings, Gun iron........ Hunt-Spiller eg Corporation, 
a 


Cylinder cocks, steam operated.......... 


South Boston, ss. 
Lubricators, front engine, Model A i aaa Lubricator Co., Detroit, 
ich. 
Lubricators, back engine, DV-4 CaP Ke Na Manufacturing Co., New 
or 
Lubrication—Valve gear, brake, hangers, 
throttle rigging, bell, smokestack hood, 
engine truck and front exhaust pipe 
JOURS civ deawoya taint dA a nceuestinaed Alemite Corp., Chicago 


Eccentric rod grease cupS........seeeeee Prime Manufacturing Co., Mil- 
waukee, is, 
Rod lubrication fittings ............0000- Prime Manufacturing Co., Mil- 
waukee, is. 
Flange oiler on front wheel of front 3 
es E AP E A TT sma e aines Detroit Lubricator Co., Detroit, 
ich, 
Flexible connections, between front and 
back engine) esscicccswseatecads eis eee Barco Manufacturing Co., Chi- 
cago 
Flexible connections between engine and 
CENMER EDEA T NETSE Franklin Railway Supply Co., 
New York 
Steam heiter ake a DA e i Vapor Car Heating Co., Inc., 
Chicago 
Feed hose strainers: 
Rs (Be 1O enginea oa see nnar T-Z Railway Equipment Co., 
Chicago 
Le Si TO: enesenn noa Worthington Pump & Machinery 
Corp., Harrison, N. J. 
R asd L. S*engines sc: econ niiin Wm. Sellers & Co., Inc., Phila- 
delphia, Pa. 
Lagging, standard magnesia............. Johns-Manville Corporation, New 
or 
Steam pipe covering, Insutape ......... Union Asbestos & Rubber Co., 
Chicago 


Combined bull ring and packing rings...Locomotive Finished Material 
Co., Atchison, Kan. 


Piston-rod and valve-stem packing...... Paxton-Mitchell Co., Omaha, Neb. 
Steam-pipe slip-joint packing ........... Paxton-Mitchell Co., Omaha, Neb. 
Stoker and blower throttle valves........ Consolidated Ashcroft-Hancock 
Co., Bridgeport, Conn. 
All: other. *yalvtessssaciataiiceniseeseaans Lunkenheimer Co., Cincinnati, 
io 
Blow-off cocks and sludge remover..... Wilson Engineering Corp., Chi- 
cago 
Water Cae isin coos eran aD a yin nco Mfg. Co., Boston, 
ass. 
Water-gage glass, MacBeth reflex...... MacBeth- pwns Glass Co., Char- 
eroi, Pa. 
Gage cocks: ET TEISE OS PS T Prime Manufacturing Co., Mil- 
waukee, is. 
Safety valves and steam gages......... Consolidated Ashcroft-Hancock 
Co., Bridgeport, Conn. 
Sanders, ALE 101 type ......c.ceee0. Valaco Railway Equipment Co., 
icago 
Throttle ........ Ce hiewesenoarekeashaad American Throttle Co., Inc., 
. R New Yor 
Whistle; chime Srta 5.<cecnteesieearsncs Consolidated Ashcroft-Hancock 
k Co., Bridgeport, Conn. 
Engineer’s cab seat .....sscsoccsoeecss Gustin Bacon Mfg. Co., Kansas 
i i ity, Mo. 
Cab clear-vision window .............. Prime Manufacturing Co., Mil- 
k g ; waukee, Wis. 
Cab windshield wings ...............+-5 Prime Manufacturing Co., Mil- 
: N waukee, Wis. 
Handrail posts, two-piece type........... Paan Locomotive Co., New 
or! 
Feadlight, classification, cab lamps and 
headlight equipment nss, pisis senres Pyle-National Company, Chicago 
Train number indicator Adamia a Westlake Co., Elk. 
art, Ind. 


system, pedestal-cap and engine-truck pedestal bolts, 
among others, are of chrome-nickel steel. 


Steam Pipes and Lubrication 
The steam pipes for both front and rear cylinders on 


The back boiler head—The exhaust-steam injector control is shown 
at the extreme left 


each side are connected to a single secondary header 
outside the smokebox. To this header the front steam 
pipe is connected with a vertical ball joint. At the 
steam chest end it is fitted with a combined ball and 
slip joint. The relatively long steam pipe to the rear 
cylinders is fitted with a balanced slip joint at the 
steamchest connection. The cast-steel slip pipe is ported 
and packed on both sides of the ports with Unarco as- 
bestos rings. 

Each rear cylinder is provided with an independent 


The geared lateral motion center plate of the engine truck—The 


friction type snubber is shown in the left foreground 
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exhaust pipe which extends forward along the boiler 
to one side of a Y-fitting at the nozzle base. The 
exhaust pipe from the front cylinders has the usual 
vertical ball connections both at the front (cylinder) 
and rear (exhaust nozzle) ends, with a ring-packed slip 
joint. The steam from both front and rear cylinders 
exhausts into a common exhaust nozzle chamber from 
which a single pipe connection leads to the feedwater 
heater mounted inside the front-end contour just back 
of the stack, or to the exhaust-steam injector mounted 
under the cab on the left side. 

The front engines are fitted with Detroit force-feed 
lubricators with feeds leading to the cylinders, valves 
and guides and to the steam-pipe joints. Provision has 
also been made for oiling the flanges of the front wheels 
should this be found desirable. The rear engine unit 
is fitted with a Nathan force-feed lubricator with leads 
to the cylinders, valves and guides and to the steam- 


pipe joint. 


Necessity for 


The cabs on these locomotives are insulated with 2-in. 
paper-covered fibre glass, except for a wood lining on 
the roof. The fibre glass is also applied under the firing 
deck. 

The interior of the cab presents an unusually neat ap- 
pearance. All cab piping, as well as the valves, is con- 
cealed underneath the boiler jacket. The air brakes are 
New York No. 8ET with the brake valves pedestal 
mounted. Windshields at the cab side windows are 
Prime non-shatterable glass. 


The Tenders 


The tenders have cast-steel water-bottom underframes 
with tanks of semi-Vanderbilt form. They are carried 
on two Buckeye six-wheel trucks fitted with SKF 
roller bearings. The engine-tender connections are Unit 
safety drawbars with the Franklin Type E radial buffer. 
At the rear end the tenders are fitted with Miner 
A-78-XB draft gears. 


Scientific Research 


Cor. J. T. Loree, vice-president and general manager of 
the Delaware & Hudson, gave an address at a recent 
meeting of the New England Railroad Club,* which 
proved to be unusually thought-provoking. This article 
covers those parts of special interest to mechanical-de- 
partment readers. 


In 1825, Nicholas Wood wrote, “The present state 
of commerce requires that goods should be conveyed 
from place to place with the utmost rapidity, and per- 
haps we owe no small portion of mercantile prosperity 
to our facility of dispatch,” and in 1934 Alexander 
Gordon of London wrote, ‘“Expeditious locomotion, to 
the commercial world more particularly in every mer- 
cantile transaction, is equivalent to capital and such is 
the vast importance of economy of time, here, that no 
extra expense is considered as too great to accomplish 
the utmost speeds. .. . Nay, we have lately seen the speed 
of eight miles increased to nine, though purchased at an 
addition of one-third of the original outlay and again 
accelerated to ten, though it could only be effected by 
doubling the whole costs.” 


Transportation Costs 


But what affects the cost of the transportation fur- 
nished? First, the item of wages—usually not too high 
as a base, but if paid for non-productive or careless work 
or as arbitraries, excessive to that extent. Second, serv- 
ice of funded debt, in the form of interest payments and 
rentals. Third, the ever growing taxes both direct and 
indirect. Fourth, both state and federal commissions’ 
requirements and regulations. And lastly, the cost of 
acquisition and maintenance of the physical units. 

If you will consider for a moment, are you not rather 
startled to find how little basically we really know about 
any of these items, except most generally. May I en- 
large somewhat on the last two. Much blame is cast 
upon the commissions as to the fixation of rates and 
the length of time it takes to get a change thereon. 
Would you, however, not find it hard yourselves to fol- 
low the logic of advancing rates, when the price of all 
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Many important questions re- 
lating to commonplace prob- 
lems remain unanswered 


other commodities was decreasing and then reducing 
rates when commodity prices were advancing. 


Washing Boilers 

Or again, the Bureau of Boiler Inspection of the Inter- 
state Commerce Commission has ruled that boilers shall 
be washed out once a month. This is an item of con- 
siderable expense, directly as to the work and material 
involved, indirectly as to the loss of potential usefulness 
of the engine. The purpose, as you know, is to prevent 
the accumulation of scale in the boiler which decreases 
its efficiency and if allowed to exceed a certain amount 
results in a possibly dangerous condition. The real 
facts are that in locations where the water is heavily 
charged with alkalines, engines cannot possibly run 30 
days without washing even with treated water, whereas 
in other locations where water is free from alkalis, scale 
will not accumulate in any appreciable quantity under 
some 90 days. In other words, fundamentally the 
chemical analysis of the water indicates the condition, but 
have the railroads ever presented to the Bureau a sug- 
gestion of a water analysis upon which a rational re- 
quirement might be issued? 

Consider our knowledge in the field of physical units. 
We draw cars by locomotives over rails. These loco- 
motives are actuated by steam, electricity or oil and basic- 
ally we know almost nothing about these agents. What is 
steam? Water subjected to heat above a certain point sep- 
arates and gasifies. In this process it expands. We con- 
fine this expanding fluid in a cylinder. which is fitted with 
a piston which is driven by the force of this expansion, 
and by a beautifiul mechanical device transfers horizontal 
motion into rotary motion. Now all of this was worked 
out by Watt and Bolton, Severy, Trevethick and 
Stephenson, over a hundred years ago. What we really 

(Continued on page 25) 


Four New Zephyrs 


WV iran the past two months the Chicago, Burlington 
& Quincy has placed in service four new light-weight 
stainless streamlined trains. These trains all of which 
were built by the Edward G. Budd Manufacturing Co., 
are hauled by Diesel-electric locomotives built by Elec- 
tro-Motive Corporation. Two of the trains consist of 
ten partially articulated body units each. Included in 
them are four sleeping cars. These trains, known as the 
Denver Zephyrs, Nos. 9906 and 9907, were placed on 
regular 16-hour overnight schedules between Chicago 
and Denver, Colo., on November 7. Each of the other 
two trains consist of six fully articulated body units 


For the Burlington 


Two ten-unit trains for over- 
night service between Chicago 
and Denver and two six-unit 
trains for daylight service be- 
tween Chicago and the Twin 
Cities 


and is hauled by a single-unit 1,800 hp. Diesel-electric | 
locomotive. 

These trains, No. 9904 and 9905 and known as the 
Twin Cities Zephyrs, went into daylight service between 
Chicago and St. Paul, Minn., and Minneapolis on De- 
cember 18. 

Each Denver Zephyr consists of a combination en- 
gine-room, mail and baggage car ; a combination baggage, 
crew quarters and cocktail lounge; two coach body units; 
a diner; three open-section body units; a drawing-room- 
bedroom-compartment unit, and a combination parlor 
and observation lounge unit. It provides seats for 100 
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One of the cocktail lounges with a four-section annex 


coach passengers, 93 upper and lower berths, 10 parlor 
seats, and 104 lounge and dining-room seats, with 31 
additional seats in the men’s and women’s dressing 
rooms. Each of the Twin City Zephyrs is made up of 
a combination train-power, baggage and cocktail lounge ; 
two coach bodies; a diner; a parlor car, and a parlor- 
lounge. It provides seats for 120 coach passengers; 50 
passengers in the parlor cars, including 7 in the drawing 
room, 10 in the observation room and card section of 
the rear car; 30 in the cocktail lounge, and 32 in the 
dining room. 


The Denver Zephyrs 


The first revenue unit in each of the Denver Zephyrs 
consists of a two-truck car comprising an auxiliary 
power unit supplying 220-volt, 60-cycle, three-phase 
current for operation of lights, bar refrigeration and 
air-conditioning equipment. The equipment consists of 
four Diesel-driven generators each with its own control 
panel. Back of the engine room is a 30-foot railway 
post office and then a 24-foot baggage space. The 
second body unit is another two-truck car containing 
a 23-foot baggage space, sleeping quarters for the din- 
ing-car crew of 12 men with a shower room and lockers 


One of the coaches of the Twin Cities Zephyrs 


Railway Mechanical Engineer 
JANUARY, 1937 


and at the rear end a cocktail lounge with a quarter- 
circle bar at the front. 

The next three units are articulated to form a single 
vehicle. The first and second of these are coaches—the 
first providing rotating type seats for 64 persons with 
three-position reclining backs and removable center 
arm rests. The second provides similar seats for 38 
persons. At the forward end of the first of these units 
are placed ladies and men’s rooms and at the rear are 
two luggage lockers. In the second coach unit are two 


men’s rooms—one a lavatory and the other a toilet. 
In the rear of the car is a spacious and luxuriously fur- 


Observation-lounge of the Denver Zephyr 


nished ladies lounge and annex. The third unit in this 
articulated group is a 40-passenger diner with a 23- 
foot kitchen. The sixth and seventh body units con- 
stitute an articulated pair of section sleepers, each with 
a men’s room at the forward end and ladies room at the 
rear. The eighth body unit is another 12-section sleeper 
and the ninth contains one drawing room, three com- 
partments and six bedrooms. In each of the sixth 
and eighth body units are two “tall men” berths which 
measure 6 ft. 8 in. long. The others are 11⁄4 in. longer 
and slightly wider than those on conventional trains. 

The tenth body unit is a two-truck combination parlor 
and lounge car with a buffet between the parlor and 
observation lounge sections. 


The Twin Cities Zephyrs 


The two-unit Twin Cities Zephyrs differ principally 
from the Denver Zephyrs in the absence of facilities for 


One of the dining cars 


overnight travel. The first body unit contains an engine 
room with three Diesel generator sets for train lighting 
and other auxiliary power, a small baggage compart- 
ment and a cocktail lounge with bar similar to that in the 
Denver Zephyrs. 

Each of the two coach units contains 30 Heywood- 


Wakefield transverse double seats. At the forward end 
of the first coach and at the rear end of the second coach 
are a men’s lavatory on one side of a central passage and 
a women’s on the other, in each case separated from the 
passenger compartment by a step well and side entrance 
doors. The fourth unit is a dining car similar in gen- 
eral arrangement to that on the Denver Zephyrs but with 
a dining room seating 32 passengers. On both trains 
the dining tables are arranged to seat four persons each, 
on both sides of the aisle. 

The fifth unit is a parlor car with 19 rotating parlor 
chairs located in the portion of the car to the rear of the 
side-door step well. At the rear end of this car is a 
drawing room arranged with no upper berth but fur- 
nished with two transverse seats and a longitudinal sofa. 
Forward of the step well are men’s and women’s rooms 
on opposite sides of the car arranged and equipped the 
same as those in the coaches. The drawing room is 
provided with a lavatory. The rear unit on these trains 
accommodates 24 persons in rotating parlor-car seats 
and has six occasional chairs in the observation lounge 
at the rear end, with a card playing section between. 


Body Construction 


The car sheathing and structure, except the end under- 
frame, needle beams and articulated end sills of all of 
these trains are stainless steel, known as 18-8. While 
this material is available in a wide range of physicals, 
those used in the construction of these cars are either 
high-tensile (150,000 Ib. tensile strength), which is used 
for those parts where light-weight strength is most im- 
portant, or low-tensile (100,000 Ib. tensile strength), 
which is used where ductility or special finish is most 
important. The Shotweld process is generally employed 
in the fabrication of the stainless steel. 
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The side and end frame and details 
of the floor construction 


Fundamentally, the roof and under structure (floor 
stringers and belly side) serve as compression and tension 
chords of a beam. They are connected by a Pratt truss, 
modified as necessary for doors and windows. The 
longitudinal moldings serve to reinforce against local- 
ized stresses due to eccentricities. Necessary reinforce- 
ments are applied in accordance with determinations 
made in the analysis of the various components of the 
structure. In the vicinity of door openings which oc- 
cur between truck centers the reinforcements are in the 
form of additional carlines and by flat sheets welded in- 
side the corrugated roof sheets. Reinforcements of this 
type have proved most efficient in resisting shear at 
these points. 

The end structure is properly analyzed to withstand 
buffing, traction, vertical and lateral loads that are to 
be expected in service and as specified by the Railway 
Mail Service. At the articulating joints the car body 
is riveted to an extended center plate made of annealed 
cast steel in which the side bearings are incorporated. 
The points of connection are amply reinforced to permit 
a satisfactory riveted joint, and the strength in effect 
tapered from this heavy casting to the light structure. 
The design of these end sills is such that the male cast- 
ing on one car rests in a pocket in the female casting 
of the adjoining car and the female casting in turn 
rests in a pocket in the truck center plate. Vertical 
loads are withstood by the end truss of the car struc- 
ture. The bending moment due to inherent articulation 
eccentricity is resisted by the sill casting, which extends 
into and is attached to a Cromansil needle beam and the 
stainless-steel center sill, and by a deep vertical beam 
extending to the roof on either side of the passageway. 
These vertical beams serve also as antitelescoping mem- 
bers meeting the Railway Mail Service specifications for 
full strength. The extended attachment of these beams 
to the roof is designed to withstand the shear developed 
at the upper ends of the beams. 

At non-articulating ends, the under car structure con- 
sists of an end underframe made of Cromansil welded 
into a unit and subsequently stress relieved. The de- 
sign of this unit is such that it serves as body bolster, 
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side bearings, draft-gear housing, end sill and center 
sill back to the stainless-steel center sill. This mem- 
ber is likewise riveted to the reinforced stainless-steel 
body structure. 

The entire exterior is sheathed in stainless steel se- 
lected for finish. The combination of dull-finished panel- 
ing and bright-finished moldings presents a pleasing ap- 
pearance which can be maintained by ordinary shop 
washing. The surface is unpainted except for lettering 
on letter board and name plates. 


The doors thréughout this train are so constructed 


as to fit flush and present a continuation of the body ap- 
pearance when closed. The rails and the fluted panels 
and all other moldings which are interrupted at the door 
Opening are applied on the door so that when the doors 
are closed there is no apparent break in the car contour. 
The baggage and mail doors are suspended from an over- 
head track and are guided by a floor track which leads 
the door from a flush closed position to an open posi- 
tion inside the car body. Passenger doors are double 
type, hinged on either side. In addition to the vertical 
split, certain of the doors are split horizontally approxi- 
mately at the belt rail to permit the train crew to pick 
up train dispatches. 

The interior doors are hinged in such a way that 
there is no possibility of pinching, although anti-pinch 
plates are not applied. 

Outside passenger doors are fitted with folding steps 
which, when not in use, are folded into the car body 
and present an appearance similar to the body proper. 
A novel feature is a light mounted in the lower riser 
of these steps which is operated automatically by the 
trap mechanism. The steps themselves are faced with 


aluminum Diamondette treads with a nosing of punched. 


and formed stainless steel as a guard against slipping. 

The side windows at passenger seats are of generous 
size. They are composed of two thicknesses of shatter- 
proof glass with a hermetically sealed, dehydrated air 
space between them. This dehydrated air space pre- 
cludes the possibility of condensation on the inner glass 
when it is subjected to temperature drop. The hermet- 


Details of the end and side-frame 
construction of an articulated body 
unit 
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ically sealed air space cannot change its water vapor con- 
tent, nor can its dust content increase. The double 
glazing reduced the heat transfer. All sashes are in- 
serted in stainless steel frames which are securely at- 
tached to the side frames with stainless steel screws. 
The glass itself is cushioned from the frames by the. 
generous use of rubber. 

The insulation of the passenger cars is Flame-Proofed 
Dry Zero applied as blankets to fit the voids between 
the inner and outer walls. The side-wall material is 
3 in. thick and the roof and end material is 2 in. thick. 
The underside of the floor over the trucks is insulated 
by a corrugated or undulating layer of 14-in. Thermo- 
felt, which is retained and protected on the underside 
by stainless-steel sheets attached to the floor stringers. 
Belly side insulation consists of '%4-in. Hairinsul faced 
with Seisal Kraft paper, and the belly hatches are in- 
sulated with 1%4-in. Hairinsul protected with Mulehide. 
The insulation in the baggage rooms, Railway Post 
Office and engine-roof sides and roof is Navy type Alfol 
applied in six layers. 

The cars in the Denver Zephyrs are fitted with auto- 
matic connectors made by the Ohio Brass Company. 
These connectors comprise air and steam, 220-volt power 
lines, telephone, control, and signal circuits. They are 
mounted beneath the O-B Tight-Lock couplers and the 
semi-permanent drawbars, which are applied in place 
of couplers between certain cars. Tight-Lock couplers 
are placed between the two locomotive units of the 
Denver Zephyrs, between the locomotives and the first 
cars of all of the trains and between the first and second 
cars and the fifth and sixth body units of the Denver 
Zephyrs. The semi-permanent bolted drawbars are used 
between the second and third units, the seventh and 
eighth units, and the ninth and tenth units of these two 
trains. 


Train Power and Heating 


Power for air conditioning, lighting, battery charging, 
ventilating, blowers, refrigeration, radios, telephones and 
various accessories, is generated by Diesel-engine gener- 
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Application of the insulation in the roof and sides of one of the cars 


ator sets located in the first car of each train. On the 
Denver Zephyrs there are four of these sets, on the 
Twin Cities Zephyrs, three. Each set consists of an 
85-hp., 6-cyl. Cummins Diesel engine, driving a General- 
Electric 50-kw., 220-volt, 3-phase, 60-cycle generator. 

The power from the generating units is distributed 
through the train by two three-wire train lines, one 
supplying the air-conditioning load and the other the 
lighting. Under normal conditions of operation the 
train lines are separated and supplied by separate gen- 
erators, so that no flicker of the lights can be caused 
by the starting of air-compressor motors. In addition 
there is a two-wire battery train line. The electric con- 
trols of the trains and the starter motors on the engines 
are operated on 32-volt battery current. Under nor- 
mal operating conditions the Exide batteries are kept 
up to charge by a 114-kw. generator mounted on each 
engine, but there is also provided a 5-kw. generator di- 
rectly connected to a 220-volt a.c. motor which can be 
operated on power from the train line. 

Space is set aside in the engine room of each Twin 
Cities Zephyr for two Vapor automatic oil-fired boilers, 
because, no provision for train heat is made in the sin- 
gle unit locomotives for these trains. Each heating boiler 
has an evaporating capacity of 800 Ib. per hour and 
operates at 200 lb. per sq. in. pressure. The fuel for 
the boilers and the Diesel engines is carried in a stainless- 
steel tank suspended between the floor structure and 
the under sheathing. 

The Vapor heating system in these trains includes 
provision for returning approximately 75 per cent of 
the condensate from the radiators in each body unit to 
the supply tank. This system employs the standard 
type of Vapor regulator in the connection, above which 
is inserted a fitting by means of which most of the 
condensate is diverted to a sump underneath the car 
body. There is unobstructed communication, however, 
between the radiators and the Vapor regulator so that 
the usual temperature control of vapor admission to 
the radiators is effected by the 25 per cent of the con- 
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densate which is wasted. Each of the cars, except the 
second, is provided with a sump. Under the second car 
is located the main storage tank for the heating boilers 
and the condensate drains directly into the main tank. 

Each of the sumps under the other cars is provided 
with a float-actuated solenoid valve which operates to 
admit air pressure to the sump when full. By this means 
the water is blown from the sump into the main storage 
tank, 

This water reclamation has made possible a material 
saving in weight. Storage is provided for slightly less 
than 6,000 Ib. of water, whereas over 20,000 lb. would 
have been required had all condensate from the radiators 
been wasted. 


Air Conditioning 
The air-conditioning equipment is as made by the 
Frigidaire Corporation and consists of electrically driven 
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One of the semi-permanent drawbar connections 


compressors and condensors mounted beneath the floor 
of the cars with overhead thermostatically controlled, 
combination cooling and heating units and blowers. Each 
of the air-conditioning compressors is driven by a 220- 
volt, 3-phase a. c. line-start induction motor, with a 
full-load current of 38 amperes and a starting current 
of 166 amperes. A device called a program starter 
makes it impossible for two or more motors to start 
simultaneously. The air distribution is accomplished by 
openings in overhead ducts. The coaches, lounges, din- 
ing cars and parlor cars are fitted with overhead air 
ducts which deliver the conditioned air through an open- 
ing between the false ceiling and the underside of the 
lighting duct. The ducts are provided with vanes and 
other means for controlling delivery of air. In the sec- 
tion cars conditioned air is delivered by openings in 
the underside and on the side of the overhead ducts and, 
in addition, the air is conveyed to the lower berth by 
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vertical ducts which are built into the section headboards. 

Filtered fresh air for the air-conditioning system is 
taken through openings in the sides of the car roof. 
Side-wall radiators, under thermostatic control, are lo- 
cated close to the floor. The thermostatic control of 
overhead and floor heat and cooling equipment is simi- 
lar to that employed in existing installations on air-condi- 
tioned cars. 

The kitchen ventilation comprises an air curtain to 
prevent kitchen odors from reaching the dining room, 
and three large Safety overhead exhaust fans. The 
air curtain is formed by outside air, taken through a 
grilled opening in the roof side, which is directed across 
the pantry-dining-room doorway in a layer from a duct 
constructed on either side of the doorway. The exhaust 
fans draw only a small amount of conditioned air from 
the dining room in excess of the air from the curtain. 


Despite the lack of perceptible drafts the circulation 
of air in these cars is complete every two minutes. 
Enough fresh air is taken in during the operation of 
the air-conditioning equipment to provide a change of 
air in approximately seven minutes. 


Lighting 

Thirty-two-volt lighting is used throughout the trains. 
There is a 5-kv.a. single-phase transformer in each car, 
these transformers being connected over the three phases 
of the lighting train line, so as to balance the load in 
each phase. In addition to the 32-volt secondary for 
lighting, the transformers have a 110-volt tap which 
supplies outlets, in washrooms, drawing rooms, bedrooms 
and compartments, for electric razors, heating pads, curl- 
ing irons, etc. 

Emergency lighting is supplied from the battery. In 
case there is no 220-volt a. c. power available, a relay 
connects certain interior car lights, passageway lights, 
markers, etc., to the d. c. train line. When the a. c. cir- 
cuits are again energized the relay is restored automat- 
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An O-B Tight-Lock coupler and connector in place 
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ically to its former position and all lights are again oper- 
ated from the a. c. power source. 

All cars but sleepers and the observation-lounge sec- 
tions of the rear cars have general indirect lighting pro- 
vided by lighting troughs on either side of the central 
ceiling air-conditioning duct. The troughs are equipped 
with 25-watt lamps on 10-in. spacings, where the light 
is not augmented by baggage-rack fixtures. 

Baggage-rack fixtures are used in the coaches and 
in the parlor sections. These are Safety Car Heating 
& Lighting Company fixtures, having double prismatic 
light distribution control and individual toggle switches. 
There is one 25-watt lamp in each unit and there is 
one unit over each coach seat or over each parlor chair. 
Where baggage-rack fixtures are used the ceiling ducts 
have 15-watt lamps on 15-in. centers. 

Luminator lens-type lighting units, equipped with 25- 
watt lamps, are used in passageways, vestibules and in 
some washroom locations. There are also 25-watt step 
lights in louvered fixtures which throw light on the lower 
step. These lights are switched on automatically by 
the lowering of the step. 

Two new types of Safety fixtures are used in the 
sleepers. The ceiling lights consist of an inverted white 
bowl, in which the light source is concealed by a longi- 
tudinal aluminum strip or band. Glass risers on either 
side of the band further diffuse the light. The unit is 
equipped with a 75-watt lamp. 

The lower-berth lamps are also novel in form. They 
are spherical and are made of opal glass with a clear- 
glass circle or lens to furnish localized intensity for read- 
ing. One of them is fitted with a blue night light con- 
trolled by a toggle switch under the window sill. Each 
light has its own toggle switch for its 25-watt white 
light. The upper berths have two 15-watt fixtures of 
semi-spherical opal glass. The floor is lighted by aisle 
lights placed between alternate pairs of sections and stag- 
gered on opposite sides. 

The observation section of each rear car has diffused 
lighting fixtures, making continuous cove lighting over 
the windows. These cove lights are fitted with double 
25-watt receptables on 20-in. spacing. In the Denver 
Zephyr cars general lighting and lighting decoration is 
provided by a central ceiling light of molded flashed opal 
glass. It is semi-cylindrical in form and is made in 
ribbed sections which provide a continuous line of light. 
The light source consists of Lumiline lamps. 


Brakes 


The trains are equipped with electro-pneumatic modi- 
fied HSC control air brakes operated by air pressure 
supplied from the locomotive. The cars are equipped 
with retardation controls which function on four selected 
speeds and operate in conjunction with the speed-control 
governors located on certain trucks in the train. The 
communicating signal is electro-pneumatic up to the first 
car in which is placed a solenoid valve to reduce the 
pressure and to operate with a charged signal pipe on 
the locomotive. Push buttons are located throughout the 
train in vestibules and other necessary points. 

A control box is concealed in the table at the rear end 
of the observation room which contains train-signal push 
buttons, a back-up control valve, switch for the back-up 
lights, and a valve for the back-up horn. An easily oper- 
ated trap door in the table gives access to the controls. 


Trucks 


All car trucks are four-wheel, double-equalizer, swing- 
bolster type with 33-in. wheels on an 8-ft. wheel base. 
The castings are of nickel steel, double annealed and 
drawn. The equalizers, spring-hanger safety straps, 
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cross-bar and swing hangers are steel forgings. The 
journals throughout are fitted with Timken roller bear- 
ings. Four hydraulic shock absorbers are applied on 
each truck to dampen the lateral swing action of the 
bolsters, and the application of special low cold flow 
rubber has been made at the points necessary to control 
the transmission of sound. 


The Locomotives 


The locomotives for these four trains were built by 
the Electro-Motive Corporation at La Grange, Illinois. 
The leading units of the two 3,000-hp. locomotives for 
the Denver trains are practically the same in detail as 
the two 1,800-hp. locomotives for the Twin Cities trains. 
These units each weigh about 222,000 lb. and are 56 ft. 9 
in. in length. Each houses two 900-hp. Diesel-electric 
power plants. These plants are EMC 12-cylinder, V- 
type, two-cycle engines, each directly connected through 
a flexible coupling to a General Electric d.c. generator. 
The power produced by each prime mover is delivered 
to the driving wheels from the generator through General 
Electric traction motors and control apparatus. The only 
interconnection between the transmissions from the two 
engines is in the control. Each truck has two nose 
suspended traction motors which are forced-draft ven- 
tilated by air supplied from centrifugal blowers driven 
by the main engines. The fuel tank holds 800 gal. 

Auxiliary equipment consists of an auxiliary genera- 
tor for main-generator excitation, charging the battery, 
operating locomotive lights, fuel pump and control equip- 
ment, a mechanically driven compressor and the air 
intake fans. A 32-volt MVAH 25-plate Exide Ironclad 
battery is furnished with each unit to supply power for 
starting, transmission control and all locomotive lights. 
These batteries have a capacity of 450 amperes at the 
ten-hour discharging rate. 

The second unit of each of the 3,000-hp. locomotives, 
known as a booster unit, houses an EMC 16-cylinder, 
V-type, 1,200 hp., two-cycle Diesel engine directly con- 
nected through a flexible coupling to a General Electric 
d.c. generator. The auxiliary equipment for this engine 
is practically the same as that for each of the two power 
plants in the 1,800-hp. locomotive unit. In addition to 
those already mentioned each of the power plants in- 
cludes a Gardner-Denver mechanical air compressor di- 
rectly connected through flexible couplings from the 
shaft extension of the main power plant. These are two- 
stage, water-cooled machines with intercoolers and each 
is equipped with an unloader valve controlled by a gov- 
ernor. The rated displacement of each compressor is 
79.4 cu. ft. per minute at 750 r.p.m. This unit is 55 ft. 
in length (over the body) and weighs 206,000 Ib. 

The booster unit also houses two vapor automatic oil- 
burning boilers, each rated at 1,500 Ib. of water per 
hour at 200 Ib. steam pressure. This unit carries a 
feed-water tank of approximately 1,000 gal. capacity and 
the burners of both boilers receive their fuel from the 
main fuel tank. This tank on the booster unit has a 
capacity of 980 gal. 

The cooling system on both units is essentially of 
the same type as that on the earlier Zephyr trains. Each 
engine has its own separate system. The radiators are 
of the fin-tube type and are mounted in two sections, 
parallel to the engine and supported from a removable 
hatch directly over the engine. The water-supply tank 
is located below the level of the radiators to permit 
draining of the radiators when the engine is not running. 
A water circulating pump is located on the engine at 
the rear of the blower gear case. On each 1,800-hp. 
unit there are two 34-in. diameter air-circulating fans 
for each of the 900-hp. engines, these fans being driven 
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Rear end of an articulated body unit—The articulation casting on the 
front end of the adjoining unit is centered in the articulation casting 
of the unit already in place 


off the camshaft through V-belts. On each 1,200-hp. 
booster unit there are four 26-in. diameter air-circulating 
fans driven through belts from a shaft extension of the 
main generator. The fans supercharge the engine com- 
partment to approximately 1⁄4 in. of water pressure, 
which pressure is permitted to vent through the radia- 
tors to the atmosphere. 


One of the 900-hp. Diesel engines 
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An exhaust muffler for each Diesel engine is located 
in a well in the hatch directly above the engine. The 
muffler is connected to the engine by individual pipes 
to each cylinder and exhausts to the air through stub 
riser pipes. 

Each engine has its own complete lubricating-oil sys- 
tem which consists of an oil tank, oil cooler, oil filter 
and pump. The oil supply reservoir is a copper tank 
having a capacity of 60 gal. with a large opening at the 
top for easy filling. The oil cooler (two of these units 
are used with the 1,200-hp. engine) is a compact, water- 
cooled unit which has ample capacity to maintain the oil 
at the proper temperature. Large size oil filters are 


Lengths and Truck Weights of the Body Units 
of the Denver Zephyrs 


Length 
over Weight 
couplers, ——,, 
ft—in. Truck numbers Lb. 
Auxiliary power-mail-baggage car.... 84—6 l and 2 122,200 
Comb. baggage, crew quarters, cock- 
tail: lolingé: A TE AEE PS 84—6 3 and 4 88,250 
Conch saiae aE tava cto asthe o/caeen tet 76—3* 
COACH oaea Ast PEG Ree y Fee 64—0T } 9, 10, 11 and 12 217,900 
DM GR a 015 N EAE epabateye 73—6* 
Open-section sleeper ........-..+-005 76—3* | 13, 14 and 15 163,840 
Open-section sleeper ..........-..-.. 76—3* 
Open-section sleeper ...............5 76—3* : 
Drawing room, bedroom, compartment 16, 17 and 18 168,290 
SLEEPER: riai sei pasa aeaa aa Gee 76—3* 
Parlor, observation-lounge ........... 78—8 19 and 20 80,990 
Total: rity. ade iek oe ae ANR 766—5 841,470 
EQCOmitives s4% Sasancanvesoeconeane 117—4 428,000 
Total with locomotive......... 883—9 1,269,470 


* From coupler pulling face to articulation center. 
t Between articulation centers. - 


installed ahead of the cooler. The pump is driven by the 
main engine. 

The lubricating-oil system includes the use of two dry 
sumps, one at each end of the crank pan, fitted with 
removable strainers. A dual scavenging pump draws 
the hot oil from these sumps and passes it through the 
filter and oil cooler to the oil supply reservoir. Cool, 
filtered oil is taken from the supply tank by the pres- 
sure pump and distributed throughout the engine at the 


The Diesel-generator sets in the first car carry the auxiliary and 
lighting loads 
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required pressure as regulated by a pressure relief valve, 
which discharges into the crankcase. A device is pro- 
vided to close the engine throttle in the event of a de- 
ficient oil supply. 

The locomotive body frame construction comprises a 
welded steel truss of the Howe type. There is no center 
sill. Buff and drag stresses are transmitted to the lower 
chords of the side trusses through beams which take the 
place of end sills. The members of each truss are con- 
nected top and bottom with large gussets and welded 
together in one unit. Where the frame members con- 
nect with the trusses, gussets develop the full value of 
the members. The floor and all equipment are supported 
on the bolsters and on cross members carried by the side 
trusses. At each end of the roof hatches, in addition to 
the end frame, extremely strong arches are provided of 
sufficient strength to take care of torsional stresses when 


The Length of the Body Units and the Total Length 
of the Twin Cities Zephyr Trains 


Ft. In 

First body unit, from face of front coupler knuckle to rear 
articulation. center”. yaaa te a a aA Saye P SESS eee ee 3 
Second body unit, between articulation centers.............+4 64 0 
Third body unit, between articulation centers...............+- 64 0 
Fourth body unit, between articulation centers..............-. 64 0 
Fifth body unit, between articulation centers..............5+. 0 
Sixth body unit, from front articulation center to rear of body.. 75 5 
Total ora aae he neo a ele ere MO ae HR EAST Ee he 407 8 
LOCOMOIVE cassan ke syn Geew vicars sults N rae ub ba ENAA vee 59-8 
Total length, including locomotive...........0.eeeeeeere 467 4 


jacking up the locomotive body at diagonally opposite 
corners. The stainless steel exterior and the front end 
are similar to those on the previous Zephyr trains. The 
front end sill of the 1,800-hp. units is 5 ft. deep and ex- 
tends down to within 15 in. of the rail. The outside 
sheathing is supported on the trusses and carries no part 
of the body stresses. The structure is designed to meet 
the specifications of main-line railway mail service. 

The material used in the locomotive body construction 
consists of high-tensile, carbon-molybdenum steel in all 
members where the section size is determined by stress. 
Members in which the sections are determined by the 
necessity for stiffness and not stress are made of mild 
carbon steel. 

The cab or operator’s compartment is separated in the 
forward end of the 1,800-hp. unit with the floor elevated 


Weight of the Twin Cities Zephyrs by Trucks 


Leading truck under engine-room-cocktail-lounge car.......... 


Second truck, between cocktail lounge and first coach.......... 64,520 
Third truck, between the coacheS..........cccceeeeeceeeeeeee 58,430 
Fourth truck, between the coach and kitchen end of diner..... 71,240 


Fifth truck, between diner and parlor car..........ceeeeeseee 65,490 


Sixth truck, between parlor cars.........eeeceeceeeeeeeeceees 63,430 
Seventh truck 03 
Total .. «+ 436,340 
Locomotive .. + 222,520 
Total, including locomotives: i065 ose descescsesseebeee 658,860 


to furnish an unobstructed view of both sides of the 
track. An insulated steel partition with doors separates 
the cab from the engine room and outside entrance door 
is provided on each side. All cab windows and doors 
have shatterproof glass and air-operated windshield 
wipers and window defrosters are installed on the front 
windows. All three power plants in the two-unit 3,000- 
hp. locomotives are operated from the one control station 
by means of the EMC multiple-control system. 

All trucks are four-wheel power trucks of EMC de- 
sign, equipped with Commonwealth alloy cast-steel 
frames, tested in the rough to 2% times their normal 

(Continued on page 25) 
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Locomotive Parts’ 


fF ew failures of piston rods can be attributed to defects 
in the materials from which they are made—carbon and 
alloy steels—and the comments in this article will be 
confined to failures caused by poor workmanship and 
service conditions. It is easy to allocate a failure to 
one of three principal causes, and a brief study of the 
fractured ends will enable the decision to be made 
promptly. A further check is then required to make sure 
that the cause is that which was first assumed and that 
no other factors were involved. 

We shall consider in this article only those failures 
occurring just inside the crosshead fit. This is a weak 
section and most of the failures starting therein are 
caused by stress-corrosion cracks. The corrosion is the 
result of pressure on the surface of the taper fit of the 
rod, because of the crosshead being keyed tightly on it. 
The surface is thus under pressure. On the other 
hand, there is alternate stretching and compression of 
the surface fibers when the piston is in operation. These 
Teverse stresses, combined with the corrosion, start min- 
ute cracks, which in time develop into fatigue cracks 
and finally cause a complete failure of the rod. Even 
though the finish in the keyway itself may be defective, 
so that in time failure may result, it is significant that 
the breaks usually occur in this weak section. 


Inspection of the Taper Fit 


A considerable number of piston rods are scrapped 
long before they actually fail and much damage is there- 
by avoided; this is due to careful inspection of the rods, 
usually by the use of whitewash and a few blows with 
ahammer. When such rods are removed from the cross- 
head, they are cleaned and the taper fit is whitewashed 
and allowed to dry. It is then hit several blows with a 


Figs. 1 and 2—Showing location of cracks in the taper fit of a 
piston rod. The fatigue cracks start in the corrosion pits. Fig. 3— 
Broken piston rod resulting from cracks in the rust or corrosion band. 
These apparently did not start in line with the keyway, but on either 
side of it. Fig. 4—Piston rod which had to be scrapped because of 

igue cracks starting in a corroded section. Fig. 5—Fractured end 
of a piston rod which failed in service. Fig. 6—Side view of a broken 
piston rod, the fractured surface of which is shown in Fig. 5. 


sledge; if there are any cracks, the oil oozes out and 
leaves a stain on the coating of whitewash. Such cracks 
are from 1⁄4 in., or less, to several inches in length. 
Obviously the rod must be scrapped. I have known of 
13 piston rods being scrapped for this reason in one 
week in a main shop—a rather heavy casualty list, par- 
ticularly on a large system which may have several 
such shops. 

Who is to blame for such failures? For some reason 
there seems to be a tendency to cover them up. This is 
unfortunate, for it is only by having them carefully re- 
ported and checked up that the actual conditions become 
known and steps can be taken to give the necessary 
amount of study and research to overcome the weakness. 
It should therefore be the shopman’s first duty to report 


° Part 7 of an article which 
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failures, so that the cause may be located and steps taken 
to reduce them to a minimum. 


Stress-Corrosion Cracks 


The photographs in Figs. 1 and 2 show defects in 
the taper fit of a piston rod. The fine cracks start in the 
corrosion pits, developing into fatigue cracks as the re- 
sult of the reverse stresses combined with corrosion. It 
is interesting to note that these cracks are not in line 
with the keyway slot, but are to one side or the other 
of it. They are so fine that they do not show on the 
photograph, but the locations are indicated by the arrows. 

The final results of such stress-corrosion cracks are 
shown in Fig. 3. They eventually develop into fatigue 
cracks and cause the failure of rods in service, unless 
they are disclosed by inspection while they are in process 
of developing. The photographs show clearly the band 
of corrosion pits, the cracks apparently starting at the 
points indicated by the two X marks. ‘It will be noted, 
again, that these are not in line with the keyway slot, 
but are on either side of it. The edges of the keyway 
are also poorly finished and the holes at the ends of the 
keyway were drilled off center. These are hot beds for 
failures, but the more deadly enemy, the stress-corrosion 
cracks, beat all comers and caused the failure. 

In the case of another broken piston rod, Fig. 4, the 
cracks occur farther down on the taper fit and about 
on a line level with the top of the keyway. Interestingly 
enough, the cracks did not start at the keyway, but well 
to the right of it. They were discovered by an inspec- 
tion with the whitewash and hammer test. It may be 
well to note, also, the defects in the finish of the key- 
way. The punch marks at the top of the keyway are not 
good practice and should be severely condemned. The 
edges of the keyway are also too sharp and should have 
been rounded off with a good radius. 

Figs. 5 and 6 show how another piston rod failed in 
the taper fit. In this case the fatigue crack extended al- 
most across the section before the final failure. The 
rougher texture of the break indicates that section which 
parted last. Fatigue cracks started in several places, 
finally joining up and gradually extending until the 
rod was broken. 

Still another instance of a stress-corrosion type of fail- 
ure is shown in Figs. 7 and 8. The primary fatigue 
cracks are indicated by the black sections on the edge of 
the break. Here, again, the crack had progressed almost 
through the entire section before the final failure 
occurred. 


Other Types of Failures 


Another and more unusual type of failure is shown in 
Figs. 9 and 10. Here the surface of the taper fit was 
built up by the electric welding process. While stress- 
corrosion cracks probably also had some effect, it would 
appear to be poor practice to build up rods in this way, 
particularly since special attention is not given to pre- 
heating before the welding, and annealing thereafter. 

In building up of worn surfaces by the electric weld- 
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Fig. 7—Fractured face of broken piston rod, 
primary fatigue cracks. 


FILLET MUST BE SMOOTH FINISHED 


WITH PROPER RADIUS Pe a 


Fig. 13—Showing 
how piston rod 
should be finished 


ing process the parts should be clean and free from 
grease. They should be preheated to from 1,100 deg. to 
1,200 deg. Fahn. and kept there during the welding 
operation and then be allowed to cool slowly. The rod 
then should not be annealed. Tests have shown that such 
annealing is positively dangerous. Nitrides in the metal 
as deposited are generally harmless, but the annealing 
changes them into nitride plates which are dangerous, 
making the steel brittle and prone to crack. This 
applies generally to bare and some coated rods, but not 
to some of the modern properly coated rods. Annealing 
must not be regarded as a cure-all. Preheating is abso- 
lutely necessary in the higher carbon steel rods. 

In the case of the break illustrated in Figs. 11 and 12, 
we find that it was primarily caused by stress-corrosion 
cracks. The fracture, however, indicates that there was 
also a flaw in the metal, although this seems to have 
played little pąrt in the final failure, the cracks obviously 
starting from the surface. 

The line of fracture, as shown in Fig. 11, appears in 
a rust or corrosion band, the frilled edges indicating that 
the cracks started in several different places and joined 
up as they progressed. The steel in this rod appears to 
be good and the crack had progressed more than half 
way across the section before the break occurred. It 
will be noted, also, that the taper fit is poorly finished ; 
and that the holes in the ends of the keyway were drilled 
off center and the slotting of the keyway was unusually 
rough. 

As the result of the study and investigation of such 
failures as have been described, piston rods are now being 
finished as shown in Fig. 13, except that the undercutting 
is not as yet used. Stress-corrosion cracks result from 
surface tension in the area of corrosion. Such surface 
tension, with infinitesimal stretching, results in frictional 
corrosion, which causes slight pitting in extreme cases, 
and the starting of stress-corrosion cracks. If you ex- 
amine a piston rod removed from a crosshead after con- 
siderable service, it will be noted that the surface of the 
taper fit is coated with a fine red or black powder of 
iron oxide. If the case is a bad one, there will be a 
series of corrosion pits or even a band of corrosion 
slightly under the normal diameter of the rod. Even the 
best possible finish will not prevent such corrosion 
areas—the nesting places of stress-corrosion cracks. 
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Fig. 8—Showing location of break in taper 
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In my opinion, such stress-corrosion cracks can only 
be prevented by undercutting or under-rolling, as indi- 
cated in Fig. 13. Ordinary finish will not give satis- 
factory service; ground finish will not do; the grinding 
and rolling of the surface will not suffice, so long as the 
whole surface is under pressure and reverse stresses. 
To get away from this we must undercut or under-roll 
a short band, about .003 to .005 in. deep and from 1⁄4 in. 
to % in. thick. Undercutting removes the pressure 
from the surface in tension and tension from surfaces 
under compression. Such undercutting has been used 
for other parts with success, and it is urged that it be 
applied to piston rods as a real preventive for one of the 
most disastrous of causes of piston rod failures. 

The grade of steel has little to do with the prevention 
of such failures. I have found that the best nickel steel 
will develop stress corrosion cracks as readily as carbon 
steel, although it is true that the better quality of material 
will lengthen the life of the rod before failure. In con- 
clusion, we must not forget that the undercutting must 
have a perfect finish—polished surface, fillets and radii— 
else it will fail in accomplishing its purpose. 
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Operating experience with the 


New Haven Comet 


T ue New Haven Comet, in April, 1936, completed its 
first year of operation as a high speed, de luxe train in 
shuttle service between Boston, Mass., and Provi- 
dence, R. I. It is the first train of its type ever de- 
signed and built for this particular kind of service, and 
as a result includes many features—not only of interest 
but of hitherto untried operating experience. Now that 
the first year has been successfully negotiated and an- 
nual repairs completed, there has been an opportunity 
to appraise the various features of the train in the light 
of actual performance. 

The Comet came east from Akron, Ohio, and was de- 
livered to the railroad on April 27, 1935. Prior to this 
time it had undergone extensive adjustment and running 
tests, including some high-speed trials in which a speed 
of 100 m.p.h. was attained on straight, level track with 
the train still accelerating when the end of the test section 
was reached. 

Between April 27 and June 5, 1935, the train was en- 
gaged in an extensive exhibition tour and a series of 
excursion runs. After making a total of about 4,500 
miles in this manner, it entered regular service of five 
round trips each week day between Providence and 
Boston with an intermediate stop at Back Bay, a daily 
mileage of 440. On Sundays it was usually operated in 
special excursion service, the trip from Providence to 
Provincetown, Mass., on Cape Cod, and return proving 
especially popular. 

With the timetable change on September 29, 1935, the 
schedule of the Comet was changed to include six round 
trips each week day between the two cities, and another 
station stop was included at Pawtucket-Central Falls. 
Daily mileage now became 528, and on alternate Sundays 
special excursion trips from Boston to New York and 
return were inaugurated. In connection with the in- 
stitution of the additional stop it is interesting to note 
that it has caused no change in the mile-a-minute sched- 
ule between Boston and Providence, and has had little 
effect on maximum speeds in either direction. 

Putting a train like the Comet into service presented 
several problems, the two most important being the in- 
struction and training of operators, and the institution 
of a suitable and adequate maintenance program. 

To start the train off, four enginemen, including the 
three who had “bid in” the Comet runs were sent to 
Akron, and handled most of the test runs there, the run 
east to New Haven, and the exhibition and excursion 
runs before the inauguration of regular service. At the 
start of this, therefore, there were available experienced 
operators. There was still, however, the problem of 
spare operators who would be available for extra runs 
or in case any of the regular men were off. Hence a 
number of enginemen from both Boston and Providence 
were qualified in the operation of the train. The pro- 
cedure consisted of instruction on the train by an auto- 
motive inspector and an air brake supervisor, riding in 
the operating compartment, actual experience in handling 
the controls, and finally a written examination based on 
the book of operating instructions, supplemented by a 
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A record of the results of a 
year’s operation, during which 
time the train ran 139,000 
miles. Performance of Diesel 
engines an outstanding feature. 
Fuel consumption averaged 


one-half gallon per mile 


demonstration on the train of proficiency in operation 
and handling. Re-qualification is required of men who 
have not operated the Comet within a stated period of 
time. 

With the start of regular service on June 5, 1935, a 
daily schedule of maintenance and inspection was drawn 
up and put into effect at Providence where the train had 
its headquarters. A weekly schedule and a monthly 
schedule were also set up and made effective, and this 
work was done at Boston by the regular gasoline rail 
car organization at that point. With the timetable change 
and the daily six round trips instituted the latter part 
of September, the Comet was based in Boston, and the 
entire program of daily, weekly and monthly main- 
tenance and inspection activities was undertaken by 
forces specially organized there. All the spare parts and 
supplies were concentrated at Boston also, so that this 
point became the Comet headquarters. 


Maintenance Provision 


The Comet has already been extensively described in 
different publications. The various features of the train, 
however, have such an important bearing on the kind 
and degree of maintenance attention that they will be 
briefly enumerated here. 

In each end of the train are two entirely separate and 
distinct Diesel-engine generator sets. Each consists of 
a six-cylinder, 9-in. bore by 12-in. stroke, four-cycle. 
non-supercharged, Westinghouse Diesel engine rated 
400 hp. at 900 r.p.m., and weighing about 23 pounds 
per horsepower without bedplate. Direct connected to 
each engine is a Westinghouse main generator with a 
continuous rating of 240 kw. and an auxiliary generator 
of the same make with a similar rating of 34.5 kw. On 
the motor truck under each end of the train are tw0 
Westinghouse 145 hp. (continuous rating) traction 
motors supplied with power from the adjacent engine 
generator set. The traction circuits in each end of the 
train are not connected together in any way; the speeds 
of the two Diesel engines, and series, parallel and re- 
duced field connections of the two traction motors 0n 
each power truck, however, are simultaneously con- 
trolled from either end of the train. On the auxiliary 
circuit side the two power plants operate in parallel, 
whether supplying power from the main generators dur- 

ginesr 
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ing idling, or from the auxiliary generators at other 
times. 

Auxiliaries on the Comet comprise control apparatus, 
battery and battery charging equipment, fuel transfer 
pumps, air compressors and motors, motor driven radia- 
tor fans, air conditioning and ventilating equipment, 
lighting apparatus, etc., and result in an exceptionally 
heavy auxiliary power demand. As an example, the 
lighting load alone requires up to 9 kw. 

Other train auxiliaries include electro-pneumatically 
operated doors and folding steps interlocked with the 
air brake system to prevent injuries to passengers; oil- 
fired heating boiler with automatic control; specially 
developed air brake system with the decelakron feature 
for high speed operation—all of which have a direct bear- 
ing on train operation and maintenance. 

Applying to the Comet the same principle of organized 
inspection and maintenance which has been so successful 
in the operation of electric locomotives and multiple unit 
equipment, lists of items to be attended to at daily, 
weekly, and monthly intervals were drawn up and put 
into effect. A so-called “work book” was installed on 
the train in which operators are required to list various 
information regarding operation, including defects noted 
for each trick worked, so that definite, thorough pro- 
cedures were established for necessary attention. In the 
case of weekly and monthly work lists, mimeographed 
copies are sent in to headquarters showing that each 
item was inspected and left in OK condition; special 
work, or notations showing additional details regarding 
anv of the items listed are shown on the reverse of the 
sheets. 

To illustrate the system in general, the “Weekly Sched- 
ule of Inspection and Maintenance” of the Comet is re- 
produced below. The monthly schedule is quite similar 


except that it is considerably longer by reason of calling 
for additional items of work and more detailed inspection 
of parts. 

It goes without saying that work lists of the kind men- 
tioned are effective only to the extent that the forces 
doing the work are familiar with the type of equipment 
involved, are conscientious in the performance of their 
work, and are efficiently supervised. In this respect the 
railroad was fortunate in having available a group of 
maintenance men thoroughly familiar with gas-electric 
cars, so the transition to the Comet work was compara- 
tively easy. 


Operating Experience 


Up to the time the train was taken out of service for 
annual repairs in April, 1936, the total mileage since the 
start of regular service on June 5, 1935, was 133,000 
miles. This is exclusive of the approximately 6,000 miles 
run previously in testing, exhibition and excursions prior 
to June 5, or in other words, represents about ten and 
a half months of revenue operation. 

Diesel-engine hours of operation for this period total 
roughly 4,500 hours, or at the rate of 5,200 hours per 
year ; thus, though the total mileage may be low in com- 
parison with other high-speed streamlined trains be- 
cause of the characteristics of frequent shuttle service, 
the hours of service of the Diesel engines are comparable 
with engine hours for trains making greater mileage. — 

The necessity for quick turn-arounds at terminals dic- 
tated the double-end, two-power plant type of train; ac- 
tual operation in service has shown this design to have 
incidental advantages of considerable importance. The 
use of a motor truck under each end of the train with 
the weight of a power plant thereon has resulted in 
smooth, even riding and tracking qualities with total ab- 


Weekly Schedule of Inspection and Maintenance 


A—O1L ENGINES 


Drain fuel oil strainers (two in each engine room). 
Make cylinder head inspection and check for fuel pipe leak- 
Take up on holding down nuts. 
Check end bearings and piston skirts. 
Inspect throttle operating mechanisms and interlocks. 
Clean air intake filters (alternate weeks). 

§. Clean lubricating oil filter bags or install clean sets (alter- 
nate weeks). 

7. Check all fuel pipes for chafing. 

8. Check oil and water piping for leaks. 

9. Drain water from fuel oil tanks. 

10. Take care of oil engine items reported in work book. 

11. Wipe down engines with rags. 

12. Take sample of crankcase oil from each engine and for- 
ward promptly to laboratory at New Haven. 


1. 
2. 
age. 
3. 
4. 
5. 


B—ELECTRICAL EQUIPMENT 

1. Blow out and thoroughly clean main and auxiliary genera- 
tors. Inspect brushes, brushholders, commutators, wiring around 
and under generators, etc. Check brush tension. 

2. Blow out 600-volt cabinets and auxiliary apparatus cabi- 
nets and check all wiring, connections, shunts, fuses and blocks, 
etc. 

3. Inspect and clean all contactors, unit switches, reversers, 
relays, interlocks, etc. 

4, Inspect and clean master controllers and push button boxes. 

5. Blow out and thoroughly clean main motors. Inspect 
ies, brushholders, commutators, leads, etc. Check brush 
ension. 

Pie Inspect all main motor leads for chafing, clean off oil and 
irt. 

7. Blow out, clean and inspect radiator fan motors, air com- 
pressor motors, Freon compressor motors. 

„8. Inspect and clean fuel pump motors and couplings and check 
Pipe connections for tightness. 

9. Inspect and clean evaporator motors. 

10. Inspect and clean exhaust fan motors. 

ll. Inspect and clean service water pump motor and boiler oil 
and water pump motors. 
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12. Inspect boiler control equipment and a.c.-d.c. motor-genera- 
tor set. 

13. Check for grounds on 115-volt circuits. 

14. Inspect lamp regulators and voltage regulators. : 

15. Inspect all knife switches, snap switches, canopy switches, 
flipon switches, etc. 

16. Inspect thermostat switches and service water pump pres- 
sure switch. i i 

17. Clean both halves of storage battery, take gravity readings 
and flush, if necessary. 

18. Inspect air compressor governor. 

19. Inspect all terminal boards. 

20. Take care of electrical items reported in work book. 

21. Check sequence if any repairs or changes have been made 
which might affect switch or contactor operation. 


C—AvuxiLiary EQUIPMENT 

1. Inspect air brake equipment and piping. 

2. Check air compressor oil levels. 

3. Inspect all door engines, door and drum switches, inter- 
locks, etc., and give necessary attention. 

4. Check Freon compressor oil levels. 

5. Clean evaporator unit air filters. 

6. Check over all accessible Freon piping for leaks. 

7. Inspect Vapor panels in each car. 

8. Inspect magnetic steam valves. 

9. Inspect all thermostat tubes and connections. 

10. Repair any leaks and drips in steam piping. 

11. Inspect boiler and auxiliaries and give necessary attention. 

12. Check control line feed valves for proper setting (70 1b.). 

13. Take care of work book items. 


D—MECHANICAL AND GENERAL 


1. Take care of lubrication of all items shown as due in in- 
struction letter and lubrication chart for The Comet. 

2. Give trucks and running gear. brake rigging, etc., detailed 
inspection and make necessary repairs, replacements, etc. 

3. Check hand brakes. 

4. Inspect main motor gear cases and add lubricant if required. 

5. Take care of work book items. 

6. Clean up engine rooms and operating compartments. 
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sence of rear end whip or bouncing. Also in the case of 
failure of either power plant it has been possible to cut 
it out and operate the regular schedule with the loss of 
only a few minutes, and in some cases, practically on 
time. 

The first six months of operation were notable for the 
absence of any delay of more than seven minutes due to 
mechanical or electrical equipment of the train. This 
particular delay, incidentally, was due to a stuck hand- 
brake at Providence station. Other failures of a minor 
nature had taken place, but repairs had been made in 
out-of-service times or had not caused operating delays 
of any consequence. For instance, it was necessary to 
rewind all the fuel transfer pump and evaporator fan 
motors for 140 volts instead of 115 volts, better to ac- 
commodate the auxiliary voltage of the power plants. 
Early in July an epidemic of failures of the air condi- 
tioning refrigerant flexible connections between cars at 
the points of articulation occurred, and was remedied by 
the redesign of the connections. About the same time, 
through failure to use the short-circuiting button pro- 
vided to cut out a defective thermostat switch, all but 
three inches of cooling water was boiled out of the No. 1 
engine system which gave rise to a number of unfounded 
rumors regarding lack of cooling, though both crankcase 
oil and cooling water radiator capacity is of more than 
ample proportions. In this case the No. 1 engine suf- 
fered no more serious damage than the necessity for re- 
newal of cylinder head gaskets two or three weeks later. 
Additional supports for the brake rigging on the trucks 
were found desirable, and were installed during the sum- 


‘mer. Certain bushings on the hydraulic shock absorb- 


ers on the trucks showed excessive wear; these were re- 
placed with bushings made of a different material, and 
operation since then has been satisfactory in this respect. 

The first failure of equipment causing the train to be 
withdrawn from service occurred on September 25, 1935, 
and was duc to the failure of one of the traction motors. 
There had been a certain amount of conjecture regard- 
ing the general problem of running a substitute Comet. 
This was dispelled in a hurry, however, because of the 
suddenness with which the failure occurred, and the ne- 
cessity of continuing service in spite of limited time at 
terminals. In this case a light Pacific type steam loco- 
motive from a suburban train was pressed into service, 
and with two streamlined coaches, ran the Comct’s 
schedule until later in the day Atlantic type locomotives 
were assigned. It is interesting to note that when the 
Comet is out of service, two coaches and three steam 
locomotives are required to operate the substitute serv- 
ice. This is, of course, because of the short turn-arounds 
and crew assignments. 

In the first year of operation of the Comet, there have 
been several other instances of failures resulting in re- 
moval of the train from service. Such failures in all 
cases have been traced to defects in individual equipment 
parts and not to weaknesses in fundamental design of 
the train or its equipment. Furthermore the remedial 
measures taken have eliminated most of the troubles 
which have occurred. 

As was to be expected with an entirely new type of 
train and service, various interesting problems arose 
which required special solutions, One was adequate 
ventilation of the operating cab at each end of the train. 
The only windows which can be opened are the two, one 
on each side, farthest around toward the side of the cab, 
away from the nose. It was suspected that the effect 
of the streamlining was such as to create a partial vac- 
uum in the cab with those windows open and thereby 
draw in heated air from the adjacent engine compart- 
ment. The trouble was temporarily remedied by cutting 
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ventilating holes in the horn housing at each end which 
could be closed by means of a slide. 

Another special problem last winter was that of rain 
freezing on the outside of the front windows, also steam- 
ing up of the inside of these windows. Accordingly a 
six-inch non-oscillating direct-current fan was obtained 
and arrangements made for mounting and plugging it in 
at either end of the train. The scheme was sufficiently 
successful that a similar fan has been obtained in order 
to have each cab equipped. In summer these fans are 
used for ventilating purposes in conjunction with the 
holes in the horn housings; still further to assist in keep- 
ing the operating cabs cool in hot weather, metal de 
flectors have been installed. 

Fuel oil consumption measured in miles run per gal- 
lon for the train as a whole, which includes heating in 
winter and air conditioning in summer, has averaged a 
little under two miles per gallon. 

Overall Diesel engine fuel consumption for the Comet 
has averaged one-half gallon per mile run, or in other 
words, two miles per gallon. Engine lubricating oil 
consumption has averaged less than 31⁄4 per cent of en- 
gine fuel oil consumption, or 60 miles per gallon. These 
figures are considered entirely satisfactory in view of 
the excessively high percentage of terminal time to run- 
ning time which, again, is characteristic of shuttle serv- 
ice. Operating instructions for the Comet call for keep- 
ing the Diesel engines running continuously for all lay- 
overs of an hour or less, and the tendency has been to 
do this for some of the longer lay-overs also, since air 
conditioning in summer cannot be had without the power 
plants running and the storage battery alone is not ade- 
quate for supplying lights and main and boiler control 
demands for long periods without jeopardizing the re- 
quired margin for Diesel starting. 

At first there was some apprehension that so much 
idling would result in abnormally high dilution of engine 
crankcase oil, or other undesirable effects. Such has 
not been the case; dilution, which with other factors is 
checked by weekly analyses of oil samples, has been 
found to average about 2.5 per cent for both engines 
which is considered quite satisfactory. Lubricating oil, 
incidentally, has been changed at 25,000-mile intervals 
in both engines. 

It is of interest to note that both power plants have 
operated together in balance throughout. No adjust- 
ment since the original final settings of the speed-load 
control equipment have been necessary as yet. 


Annual Repairs 


On April 22, 1936, the Comet was taken out of service 
for annual repairs and I.C.C. work. Due to the com- 
plete facilities available and the experience of the per- 
sonnel involved, it was decided to handle such activities 
in the same place and by the same forces as had regu- 
larly been maintaining the train, instead of sending it to 
either of the two main back shops of the railroad. 

Attention was centered in the program of inspection 
and repairs drawn up prior to the shopping, and through- 
out the work itself, on doing all that was necessary to 
keep the train in service during the ensuing year with- 
out resort to intermediate shopping for other than run- 
ning repairs. Hence, as an example. all motor truck 
wheels were renewed, although the old wheels still had 
two or three months’ wear left. 

A detailed program of inspection and repairs was 
drawn up in a form similar to the weekly and monthly 
itemized lists which covered the four general headings of 
Diesel engines, electrical equipment, mechanical and gen- 
eral, and heating boiler. The work thus outlined was 
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done in addition to the regular monthly items due at 
the same time. 

The Diesel engines were given what might be termed 
a light overhaul which consisted of inspection of cylinder 
heads and grinding of valves, pulling of pistons and re- 
newal of all rings, inspection of the cylinder liners, con- 
necting rod bearings and crankpins, check of fuel pump 
balance and timing, re-conditioning of Bosch nozzles, 
check of torsional vibration dampeners, check of gover- 
nor condition and automatic timing advance, inspection 
of all gears that could conveniently be seen, and so on. 
In addition engine crankcases were thoroughly cleaned, 
lubricating and fuel oil tanks were cleaned, oil and water 
radiator gaskets renewed as required, and other works 
of a similar nature performed. 

The electrical overhaul consisted of removal of main 
and auxiliary generators for inspection of the generator 
ball bearings, reinsulation and protection of leads, true- 
ing up of commutators, etc. Traction motors were dis- 


polished; the interior was entirely repainted and reno- 
vated, and drapes and seat back protectors dry-cleaned. 

Prior to release of the train, a high-potential test was 
applied to every electrical part and circuit. Some of 
this, of course, was required by I.C.C. regulations; the 
balance was done to eliminate all possibility of grounds 
due to weak insulation or other defects anywhere. It is 
interesting to note that no trouble was experienced 
“shooting” the train, notwithstanding the number and 
complexity of circuits and apparatus involved. Inci- 
dentally, all circuits operate with metallic returns, ground- 
ed returns not being employed. 

As would be expected, there was great interest to 
know how the various parts of a train as new as the 
Comet in equipment and arrangement and as distinct in 


- type of service rendered would come through the first 


year of operation. 
The Diesel engines were found to be in excellent con- 
dition; very little wear of parts being observed. Out- 


Table I — Cylinder Liner Measurements 


No. 1 Engine No. 2 ENGINE 
ci Liner at ridge lin. below ridge 4 in. from bottom i Liner at ridge 1 in. below ridge 4 in. from bottom 

k yl 

Xo. Axial Trans Axial Trans Axial Trans No. Axial Trans. Axial Trans. Axial Trans. 
; MENE E 9.016 9.018 9.003 9.005 9.003 9.003 | meer ee enna 9.018 9.020 9.004 9.003 9.000 9.001 
T EPE 9.015 9.019 9.001 9.005 9.003 9.003 BF. ITEE 9.015 9.017 9.003 9.005 9.001 9.001 
E TTT O 9.018 9.022 9.002 9.005 9.002 9.002 Di T CEEA 9.024 9.025 9.006 9.005 9.001 9.000 
Wo Geese eres 9.021 9.018 9.004 9.004 9.002 9.003 A ETTET 9.014 9.021 9.003 9.005 9.001 9.001 
aoc pees 9.019 9.019 9.001 9.005 9.001 9.002 De E T 9.014 9.018 9.003 9.005 9.002 9.000 
O ENNA 9.019 9.019 9.003 9.003 9.003 9.002 Ge. ataripe? 9.018 9.018 9.004 9.004 9.001 9.001 

Average ...... 9.018 9.019 9.002 9.0045 9.002 9.0025 Average ...... 9.017 9.020 9.004 9.0045 9.001 9.001 

Average ...... 9.0185 9.003 9.002 Average ...... 9.0185 9.004 9.001 

. Table II — Connecting Rod Bearings 
No. 1 Engine—HH—____——____, No. 2 Engine—————_—————___, 

Rod 

No. 1 2 3 4 5 6 1 2 3 4 5 6 

Vert. 2.20. 5.011 5.007 5.002 5.007 5.007 New 5.0065 5.0065 5.007 5.008 New 5.007 

Horiz. ...... 5.009 5.005 5.0075 5.005 5.004 Brg. 5.005 5.006 5.004 5.003 Brg. 5.0045 

Table III — Crank Pin Measurements 
No. 1 Engine——————_____—__ Ama No. 2 Engine———————— 

Crank pin, 

No. 1 2 3 4 5 6 1 2 3 4 5 6 
Vertical . 4.9975 4.998 4.9975 . 4.9975 4.9985 4.9975 4.9985 4.998 4.9975 4.9985 4.9985 4.997 
Horiz. ..... 4.9975 4.998 4.998 4.998 4.997 4.997 4.999 4.9985 4.9975 4.9985 4.998 4.997 
Initial dia; .. 4.999 4.999 4.999 4.999 4.999 4.999 4.999 4.9995 4.9995 4.999 4.9995 4.999 

iametra. 
wear 0015 001 .0015 -0015 0005 .0015 .0005 .0015 002 -0005 -001 002 


mantled and cleaned, necessary attention given to com- 
mutators, brushholders, pinion and commutator end 
bearings, leads and so on. 

Detailed and minute inspection was made of unit 
switches, contactors, reversers, relays and other parts of 
the control equipment and necessary annual attention 
given, 

The air conditioning system throughout the. three cars 
was inspected and the necessary work performed for the 
ensuing season’s operation. 

The six side doors were replaced on account of de- 
fects in the original doors, and the step treadles were 
renewed with treadles designed for a higher operating 
voltage. The door and step opening and closing equip- 
ment and control were given a detailed inspection and 
check. 

The heating boiler was washed and given its annual 
attention preparatory to being taken out of service for 
the summer months. 

Trucks, both motor and articulated, were removed 
irom the train and completely dismantled, and necessary 
repairs made. As mentioned previously, new motor 
truck wheels were applied in both motor trucks. 

The exterior of the train was cleaned, painted and 
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side of renewal of all piston rings as a matter of policy, 
and replacement of gaskets, no new material was required 
except one turbulent ring (agitator) which had a hair 
crack in one corner, and two connecting rod bearing 
shells in which the babbitt had started to shell out. This 
material sufficed for both No. 1 and No. 2 engines; 
hence it can be seen that the item of new material re- 
quired for the engine repairs was practically negligible. 


Table I gives the recorded measurements of the cylin- 
der liners made of centrifugally-cast nickel iron. The 
life of the liner is determined by the wear at the ridge 
formed at the top of the piston-ring travel. This wear, 
as is usual, is confined to a small distance as can be noted 
from the figures showing the diametral wear of .0185 
in. and .0185 in. at the ridge to .003 in. and .004 in., one 
inch below the ridge. The manufacturer recommends a 
maximum of .075 in. diametral wear at the ridge before 
scrapping of the liner, and does not favor reboring for 
oversized pistons as an economical procedure. With 
the average diametral wear of .0185 in. over a total of 
139,000 miles the average wear per 10,000 miles is .00133 
in., giving a life expectancy of over 500,000 miles. 


Measurement of the aluminum pistons showed an 
average of .004 in. increase in diametral clearances at 
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the extreme top of the piston in line with the thrust and 
.001 in. parallel to the shaft centerline. Piston skirt 
clearances did not change during this mileage. The 
width of the top ring grooves was within manufactur- 
ing tolerances, a gratifying condition, as this is generally 
the wear point on aluminum pistons which necessitates 
replacements. The wrist pin fit in pistons was the same 
as when new as the pistons had to be heated in water 
to effect removal of the pins. The crowns of the pistons 
were practically free of carbon with %4» in. to Ye in. 
coat on the underside of the crowns. All drain holes in 
pistons were clear with exception of drain holes to wrist 
pins which were found clogged. The piston rings were 
not measured for wear on account of the practice to re- 
new rings as a matter of course at overhauls; however, 
no material increase in lubricating oil consumption was 
experienced during the 139,000 miles. 

These engines have high chromium steel rings in the 
combustion space which give turbulence to the air with 
beneficial effect to combustion resulting in good exhaust 
conditions. One of these rings had to be replaced due 
to a small hair line crack having developed at a sharp 
corner, 

The connecting rod bearings are bronze-back shells 
lined with Satco lead-base babbitt. Two bearings, No. 
6 on No. 1 engine and No. 5 on No. 2 engine were re- 
newed at this time due to small cracks in the babbitt. 
The condition of these bearings would not have affected 
performance for a considerable time. Table II gives the 
recorded readings of the bearings after disassembly and 
reassembly for measurement. The average vertical 
clearance was found to be .007 in. and horizontally .005 
in. Normal fitting clearance is .003 in. vertically indi- 
cating diametral wear of .00029 in. per 10,000 miles. 
The top end of the connecting rod indicated that the 
clearance between wrist pin and bronze bushing had in- 
creased from .002 in. to .003 in. 

Table III shows the measurements made on the crank- 
pins of both engines. The average maximum diametral 
wear was found to be .0013 in. or less than one ten- 
thousandth of an inch per 10,000 miles. After check of 
thrust clearance and main bearing lift, it was decided to 
forego examination of main bearings on account of the 
more conservative loading of the main bearings com- 
pared to connecting rod bearings and the fact that the 
latter indicated satisfactory lubrication, although receiv- 
ing their oil supply after the main bearings. 

All valves and seats were found in good condition 
requiring relatively little grinding. The seats are made 
of steel and are cast in the aluminum head. The valve 
mechanism is lubricated by force feed at low pressure, 
giving satisfactory results as indications of wear were 
negligible. 

Inspection of the auxiliaries disclosed satisfactory con- 
ditions with no need for replacements or overhaul. None 
of the gears in the driving trains at the free end of the 
crankshaft showed signs of distress. The fuel pumps 
were rebalanced for fuel quantities and adjusted for 
timing. Atomizers in the cylinder heads were returned 
to the manufacturer for reconditioning and adjustment. 

It is apparent that the Diesel engines were found in 
remarkably good condition after the first year of opera- 
tion. In fact it can be said that no feature on the train 
showed any better condition, if as good. The engines 
had an almost perfect record as far as responsibility for 
road delays was concerned. 

The general condition of main and auxiliary genera- 
tors, traction motors, control and auxiliary equipment 
was found to be good, requiring essentially nothing more 
than the routine work outlined. 

A certain amount of truck work was necessary to cor- 


24 


ete ies ss oe eis: — 


rect somewhat excessive wear and breakage of small 
parts such as sand pipe brackets, pedestal linings, motor 
nose suspension wear plates, etc., but the main parts, in- 
cluding the shock absorbers, required little beyond rou- 
tine attention. The superstructure of the train came 
through the year in fine shape and required no struc- 
tural attention whatever. 

Several cells of the storage battery were opened up at 
this time for inspection, and serious deterioration of the 
positive plates was disclosed. Further inspection showed 
that renewal of all positive plates was necessary imme- 
diately, and the battery was returned to the manufac- 
turer for this work. The cause of the trouble was traced 
to the lack of adequate control of battery charging during 
idling periods which resulted in excessive overcharging. 
To correct this, the manually-operated three-position 
knife switch in each end of the train for controlling 
charging rates will be replaced at an early date with an 
automatic voltage regulator. This, incidentally, will also 
simplify operating procedures considerably in this regard. 

Another condition unfavorable to long battery life has 
been the high temperature of the engine room in which 
the battery is located. The exhaust ejector system origi- 
nally furnished for ventilation was not adequate for the 
amount of radiated heat from the engines and mufflers. 
Accordingly at the time of annual repairs steps were 
taken to shroud the manifold muffler of the engine in- 
volved and improve the scheme of ventilation by drawing 
air out from between the surface of the muffler and its 
shrouding and exhausting it outside. The shrouding of 
the muffler has reduced engine room temperatures some- 
what, and experiments are continuing in working out 
the correct height of exhaust stack to obtain maximum 
ejective effect. 

After the completion of the annual repairs two days 
were devoted to road test; the first day a 240-mile run 
was made with frequent stops initially to check bearings 
and running gear. When it was apparent that condi- 
tions were entirely normal the speed was stepped up until 
50 m.p.h. on the return trip was reached. The following 
day two high-speed round trips were successfully made. 
and the Comet returned to regular service with the first 
scheduled trip the next day. : 

Operation during the summer of 1936 was entirely 
satisfactory, there being but four delays to service and 


these of a minor nature. It is felt that such a record for ` 


the start of the second year of service indicates both the 
effectiveness of the annual repair program and the suc- 
cess achieved in eliminating repeated failures of the same 


type. i 
Conclusion 

Starting with the timetable change of September 27, 
1936, the Comet is again based at Providence, and five 
round trips operated starting from Providence in the 
morning. : Special Sunday excursions will be run as 
usual, starting either from Providence or Boston. It is 
expected that maintenance forces at Providence will han- 
dle daily and weekly inspection and maintenance, while 
Boston with more complete facilities for heavy repairs 
will handle these and all monthly work. 

The Comet is daily performing one of the most exact- 
ing and difficult services known to modern transporta- 
tion; exacting, in that short runs at high speed must be 
made on the main line of a busy railroad; difficult, in 
that turn-arounds are brief—there is little or no oppor- 
tunity to make up time in case a few minutes are lost— 
and stops are frequent. That the train is conservatively 
designed and well built is proved by its performance; 
that it is doing its job as reliably and efficiently as pos- 
sible for low mileage shuttle service is evidenced by its 
operating record. 
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know is that they found out that you could do it and 
have gone on doing it in the same way ever since. They 
worked under great handicaps, both in the lack of pre- 
cision tools and in the lack of any great metallurgical 
knowledge. But in spite of the great advance in both 
of these fields, we, today do not know under what steam 
pressure and temperature it is most efficient to operate 
an engine. 

The wheels of our locomotives are firmly fixed to the 
axles which turn in boxes which support and distribute, 
through springs, the engine weight. Though the attempt 
was made to turn the wheel on a fixed axle with the ad- 
dition of the principle of the roller bearing over a hun- 
dred years ago—an attempt which failed due to the 
aforementioned condition of the metallurgical and tool 
makers’ art—we still turn both axle and wheel, and when 
we use roller bearings we know that for some still un- 
known, though suspected reason, the axle breaks at 
the race way. - 

A century ago it was developed that if you trained the 
exhaust up the stack you created a partial vacuum which 
created a draft, whereby you encouraged a fire. Today 
we are still wasting power through back pressure in the 
cylinders to create the induced draft in the engine, and 
we are yet in ignorance as to a method of regulating the 
exhaust to properly work the fire under varying condi- 
tions. 

More than 20 years ago I suggested to my train- 
master that it might be well worthwhile to study springs. 
Acting on the suggestion, he wrote a large publishing 
house in New York for a list of books on the subject. 
In due time a list was received—“The Cure at Baden- 
Baden”; “Mauheim and its Famous Baths”; “Saratoga 
Spa”; “History of Underground Waters.” Was this 
list a reflection on the lack of interest in mechanical 
springs? Perhaps, for even today we know but little 
about springs as applied. Though the direction of motion 
is both vertical and lateral, we have confined ourselves 
almost exclusively to the former and in that direction 
only in part with the result, most engines and cars ride 
badly. What is the life of springs? Guarantees are 
quoted in terms of years which means nothing, but no 
one knows how many miles the springs will run. 


After the production of some number of miles, an 
engine must be given classified repairs, but between 
these so-called general shoppings, how much mainte- 
nance, time and effort, is devoted to the 17,000 parts of 
a locomotive? Why cannot all the parts run free from 
repair between main shoppings in the absence of 
accident ? 


Car Problems 


If we consider cars, we find somewhat similar condi- 
tions. We design channels and I-beams and needle 
beams of extra weight, that we may then extract part of 
the metal to afford opportunity to insert still other pieces 
of metal in the form of rivets. We place springs in 
trucks to resist the weight of gravitational thrust, but 
usually overlook the distinct discomfort of the recoil. 
The drawbar, as its name implies, was originally in- 
tended to link cars together, that they might be drawn 
in a group. Yet knowing this we still attempt to force 
a device, designed to pull, to absorb the shock of impact. 

It was long ago discovered that if you had moving 
parts, some type of lubrication was necessary. To lubri- 
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cate the journal we use the same method employed for 
the last 75 years and still the journals heat up and are 
either cut or the car is set out. 

It may occur to you that I have given a picture that 
reflects but little credit upon my own profession; that I 
have pointed out too broadly in part, too detailed at 
other times, some of the questions in this transportation 
field. The questions asked or those implied are not 
propounded to belittle the achievements of the railroads. 
They have done and are doing a great work, and play- 
ing a large part in our industrial life. They are capable 
of the safest, fastest and cheapest transportation of 
persons and goods in the world. They have met every 
task set them; in the fair days of summer, in winter 
storms, in floods and other national disasters, in peace 
and war. They have established a reputation that no 
member of the profession need apologize for nor be 
ashamed of. But they have done it the hard way, hard 
for their patrons, perhaps, but harder for themselves. 

They ‘have restrictions and interference everywhere 
and adverse criticism; they have competition, regulation 
and taxation. All these make it difficult and are portions 
of the problems of the rails. But to me, above all these, 
they have these many unanswered questions, this great 
lack of basic fundamental knowledge, this thing which 
is attainable not through the effort to improve transporta- 
tion specifically, nor the instrumentalities they use, but 
which requires that hardest and most honest of all work 
—pure scientific research. This is to me the real prob- 
lem of the railroads. 


Four New Zephyrs 
For the Burlington 
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load. Equalizers, made of special steel, stood a drop test 
of 2,000 Ib: from 54 ft. without rupture. Wear plates, 
provided where necessary in the truck design, are made 
of high-manganese carbon steel. The Bethlehem 36-in. 
heat-treated multiple-wear steel wheels have 1 in 40 
straight taper treads, ground after application to the 
axles, which have the same general dimensions as the 
E-12 axle, with 6!4-in. by 12-in. journals mounted in 
Timken roller bearings. The trucks are equipped with 
Simplex clasp brakes, there being four brake cylinders 
per truck, with Westinghouse automatic slack adjusters 
connected on each side of the truck so that a hand-brake 
equalizing lever placed at one end of the truck will apply 
the brakes on all of the wheels. There are two 18-in. 
brake shoes per wheel. Houdaille double-acting shock 
absorbers are installed on all trucks between the bolster 
and the truck transoms. 


Bevreve Ir or Not.—Snakes have recently given two railroad 
men the scare of their lives. Southern Pacific Signalman Bill 
Gleason’s motor car ran over a small tumble weed on the track 
and a big rattlesnake was thrown up around his neck in some 
unexplained manner. Alfred Naylor, a shop worker, sat down 
at home one evening to enjoy his radio, but it refused to work 
when he turned the switch. Looking inside, he saw what ap- 
peared to be a stocking wrapped around one of the tubes. When 
he tried to remove it he was bitten by a 36-in. bull snake. Next 
time his radio gets out of commission he is going to call Frank 
“Bring-’Em-Back- Alive” Buck to fix it. 
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| EDITORIALS 


Importance. of 
Research 


Comparatively simple and commonplace details fre- 
quently interfere with the most efficient performance 
and shorten the service life of a tool or piece of equip- 
ment. The railroads started from exceedingly crude 
beginnings; the proper tools and facilities to build a 
highly efficient locomotive or car were not available 
in the early part of the 19th Century and it was only 
by a slow process that it was possible to improve and 
refine in detail the facilities and equipment used in 
railroad operations. Fortunately, in spite of this slow 
progress, the railroads were responsible for the rapid 
development of this country and the relatively ad- 
vanced economic welfare of its citizens over widespread 
areas. 

In the past few decades we have come into a new 
era—mass production with its cheapening of products 
and great forward step in economic progress. New 
factors have entered into the field of transportation 
and the railroads have been forced to furnish a much 
better type of service than was even dreamed of in 
the late 90’s. Today, they are fighting for their lives 
in competition with other forms of transportation, and 
under this stress are reaching out in.a variety of 
ways and doing many things not only to improve their 
services, but at the same time to lower the costs of 
such services. l 

In doing this, however, they are only keeping pace 
with other wide-awake industries. Not a few corpo- 
rations, for instance, have come out of the prolonged 
depression with flying colors, because of research, not 
only as to materials, designs and production processes, 
but also in the field of promotion and merchandising. 
The argument may be advanced that our cars and lo- 
comotives and the facilities for maintaining and re- 
pairing them are ample, or at least, that they are giv- 
ing reasonably good service. Why, therefore, fuss 
about them? 

The great difficulty is that so many of us are in- 
clined to take things as we find them. We fail to 
progress because we do not stop to analyze and study 
details and problems which have become so common- 
place that we allow them to pass by unchallenged and 
even unnoticed. The few who do cultivate the faculty 
of seeing these things have an exceedingly difficult 
time awakening the rest of us to a recognition of the 
shortcomings and the necessity for adopting new de- 
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signs or new methods and practices. Here is where 
the scientific approach enters the picture. It ques- 
tions everything and insists upon the use of trained 
specialists who can get to the very root of a prob- 
lem, analyzing it in all its details and then finding 
ways and means of bringing about improvement. 

J. T. Loree, vice-president and general manager of 
the Delaware & Hudson, in speaking before the New 
England Railroad Club, commented upon some of the 
commonplace things in railroad service and operation 
that we do not thoroughly understand and that should 
be subjected to intensive study, in order that more 
efficient equipment and facilities be provided. An 
article, elsewhere in this number, includes those parts 
of Mr. Loree’s address that are of special interest to 
mechanical department officers and supervisors. 

Fortunately the Association of American Railroads 
has recognized the need for engineering research, and 
L. W. Wallace, who is specially well equipped for the 
service, is director of equipment research. Excellent 
progress is being made in studying and analyzing a 
number of problems related to the mechanical depart- 
ment, the most important of which is air conditioning. 

It is important that the railroad executives under- 


‘stand the full purport and value of such work and that 


no effort be neglected in supporting and stimulating it, 
so that early and adequate results may be available. 
It is true that the railroads and the railway supply com- 
panies have done a great amount of research, which 
has made it possible for them to reach their present ad- 
vanced status and yet, as Colonel Loree pointed out in 
the article referred to, and as Mr. Wallace has con- 
tinually emphasized, there is a vital and compelling 
need for more intensive, well organized, engineering 
research in the railroad field. 


Mechanieal Supervisors 
And Publie Opinion 


As we see it, one of the primary obligations of railway 
mechanical department officers and supervisors in 1937 
is to overlook no opportunity of supplementing their 
normal duties by helping to create a more favorable 
public opinion towards the time-tested institutions of 
this country and towards the railroads which are so 
essential to its prosperity. 

Acute problems in human relations, as well as me- 
chanics, confront the railroads in the New Year, and 
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the surprising thing is how many of these problems are 
not new but have been handed down from generation 
to generation. In the mechanical field, for example, 
men thought that they settled the question of taper ver- 
sus cylindrical-tread tires over 50 years ago, but out it 
crops again in connection with light-weight high-speed 
trains. At least one important railroad in this coun- 
try uses left lead steam locomotives, and, in all prob- 
ability, few if any locomotive designers, even on this 
road, can explain how the practice originated and why 
it is still followed. 

Similarly, in the field of human relations, difficult 
problems are particularly likely to recur. An aggres- 
sive minority is spreading the doctrine that there is no 
real equality of opportunity in this country and that all 
large corporations, including railroads, banks and other 
business enterprises are organized to oppress their em- 
ployees and wring profit from the general public. Is 
this a new sentiment? Well, hardly! In 1838 Daniel 
Webster said in the United States Senate: 

“There are persons who constantly clamor. They 
complain of oppression, speculation and pernicious in- 
fluence of accumulated wealth. They cry out loudly 
against all banks and corporations, and all means by 
which small capitalists become united in order to pro- 
duce important and beneficial results. They carry on 
mad hostility against all established institutions. They 
would choke the fountain of industry and dry all 
streams. In a country of unbounded liberty, they 
clamor against oppression. In a country of perfect 
equality, they would move heaven and earth against 
privilege and monopoly. In a country where property 
is more evenly divided than anywhere else, they rend 
the air shouting agrarian doctrines. In a country where 
wages of labor are high beyond parallel, they would 
teach the laborer he is but an oppressed slave. 

“Sir, what can such men want? What do they 
mean? They can want nothing, sir, but to enjoy the 
fruits of other men’s labor. They can mean nothing 
but disturbance and disorder, the diffusion of corrupt 
principles and the destruction of the moral sentiments 
and moral habits of society.” 

As good citizens mechanical-department officers and 
supervisors have a definite duty to combat this sort of 
propaganda, so wide spread now and so accurately de- 
scribed a century ago. 

It is equally important to fight anti-railroad propa- 
ganda and, whenever opportunity offers, point out how 
closely national prosperity is tied up with railroad 
prosperity. A much more favorable public sentiment 
towards railroads has been achieved in recent years, 
but there is urgent need for stil: further improvement. 
In discussing this subject before the October meeting 
of the Western Railway Club, T. W. Evans, vice-presi- 
dent, New York Central, quoted from an editorial “Cul- 
tivating the Public” in the current issue of Railway 
Mechanical Engineer and said: 

“On one hand we have the public demanding lower 
freight and passenger rates; on the other, the employees, 
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through their representatives, are demanding higher 
wages, improved working conditions and, in addition, 
trying to have enacted such legislation as the six-hour 
day bill, train-limit bill, full-crew bill, track- and bridge- 
inspection bill, signal-device bill and train-dispatching 
bill, all of which, if enacted, would impose additional 
costs on railroad operation to the amount of 450 mil- 
lion dollars annually.” 

No one has yet discovered a way to “have his cake 
and eat it, too.” The meagre earnings of most rail- 
roads, especially in the last few years, is a matter of 
public record. Many roads are now insolvent or fac- 
ing bankruptcy. In numerous instances, necessary new 
equipment is being purchased with money secured from 
the national government because the credit of the rail- 
roads involved is not adequate to attract private capi- 
tal. Probably few railroad officers are unsympathetic 
with the desire of the railroad brotherhoods for more 
jobs for railway men, but how, in the long run, they 
expect to attain this end by saddling railways with in- 
creased costs which will handicap them in competing 
with other forms of transportation and tend to drive 
traffic from the rails is something of a mystery. Me- 
chanical-department supervisors, like supervisors in all 
other railroad departments, have a definite responsi- 
bility, insofar as possible, to bring a common-sense 
view of this situation to the attention of the rank-and- 
file of men who work for them. 


Pertinent Suggestions on 
Car Repair Billing 


In one of the most interesting programs held during the 
past year, the Car Foremen’s Association of Chicago 
devoted its December meeting to a discussion of car 
repair billing. The principal speaker, C. J. Hayes, 
manager A.A.R. clearing house, New York Central, 
Buffalo, N. Y., brought to the meeting a wealth of 
practical knowledge and experience with car-repair bill- 
ing which was supplemented by that of other car men 
in attendance. 

The magnitude of general car-repair billing and the 
great amounts of money involved are indicated by the 
fact that, on the New York Central alone, Mr. Hayes’ 
bureau handles 1,100 incoming and outgoing bills a 
month, which involves checking and pricing 161,000 re- 
pair cards and aggregates a monthly billing of $625,000. 
Operations of this magnitude always suggest the pos- 
sibility of economy by a critical study and analysis of 
just how the work is being done, and it was the con- 
census of the meeting that five specific suggestions, ad- 
vanced by Mr. Hayes, were worthy of thorough inves- 
tigation with a view to being recommended as improved 
billing practice. 

The five recommendations, which are of general 
interest, are suggested by the following questions: (1) 
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In view of the conditions under which billing repair 
cards are being prepared in train yards and classifica- 
tion yards, both by day and night and sometimes under 
highly adverse weather conditions, would it be prac- 
ticable to have settlement made for such repairs in some 
other way in order to lessen the hardship on car in- 
spectors and car repair men? (2) In view of the large 
number of defect cards issued covering repairs and mi- 
nor Rule-32 damage that are not being used for billing, 
also considering the number of days which elapse be- 
tween the date of defect cards and the date of repairs, 
would it be practicable to reduce substantially the num- 
ber of such cards issued in order to lessen inspectors’ 
clerical work and thus give them more time to devote to 
inspection for safety? (3) Can the reason for the large 
difference of wheel renewals on account of cut journals 
on cars of different ownership be ascertained, also the 
feasibility of making cut journals a delivering-line re- 
sponsibility instead of a car owners’ responsibility? (4) 
In view of certain apparent unavoidable errors that are 
being made in the preparation of billing repair cards 
and the pricing of such cards, would it be practicable to 
consider a car-repair bill correct, as rendered, when 
99.5 per cent correct, per thousand dollars billed, in 
order to lessen correspondence and investigation of 
small overcharges and undercharges? (5) In view of 
the majority of billing clerks devoting much of their 
time to checking car repair bills for correctness of car 
numbers, charges, and footings should not a certain 
portion of their time be devoted to analyzing both in- 
coming and outgoing bills in order to eliminate the pos- 
sibility of specializing in certain items of repairs? 

The simplification of car-repair billing was the sub- 
ject of an extended study by a sub-committee of the 
Arbitration Committee of the Mechanical Division fol- 
lowing the discussion of the Arbitration Committee’s 
report at the 1931 meeting of the Division. A sum- 
mary of the final report of the sub-committee on its in- 
vestigation of three propositions was included in the 
Arbitration Committee’s report presented at the meet- 
ing of the Division last June. The propositions inves- 
tigated were the establishment of central or regional 
clearing bureaus to replace the present method of cross- 
billing among the railways, the elimination of all billing 
for freight-car repairs and the elimination of billing for 
repairs as between railways only. It will be recalled 
that the conclusions of the committee were unfavorable 
to any of the three propositions because of disadvan- 
tages in the loss of checking control and in actual in- 
creases in expenses which more than offset the direct 
reduction in billing expense which might be effected. 

A most interesting comparison in the report was that 
between the estimated economies to be effected by the 
establishment of a central billing bureau as of Decem- 
ber, 1932, and December, 1934, within which period 
immediate economies estimated at $15,000 per year 
were changed to immediate losses of approximately 
$46,000 a year, a difference brought about by decreases 
in costs following the general discussion at the 1932 
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meeting. This improvement the committee attributed 
to improved methods and increased efficiency. 

This report would seem to settle for some time to 
come all questions concerning the desirability of con- 
tinuing the present system of car-repair billing. It 
does not, however, preclude the possibility of finding 
and eliminating wasteful practices in the administra- 
tion of thfs system. Mr. Hayes’ second and fourth 
suggestions are particularly worthy of consideration 
from this viewpoint. 


NEW BOOKS 


Wroucut Iron—ITts MANUFACTURE, CHARACTER- 
ISTICS, AND APPLICATIONS. By James Aston and 
Edward B. Story. Published by A. M. Byers Com- 
pany, Pittsburgh, Pa. 59 pages, 6 in. by 9 in., 29 
illustrations. Price $1 but free copies may be had 
on request on letter-head of potential wrought tron 
users and faculties of engineering schools. 

The first two chapters of this small book contain a 
concise but rather complete history of early methods of 
manufacturing wrought iron and a discussion of a re- 
search made in 1915 for ascertaining the structural 
characteristics and chemical composition of specimens 
of good quality wrought iron made prior to that date. 
Chemical analyses and abbreviated service data on more 
than 50 of these specimens are included in the book. 
After pointing out how the early processes of manufac- 
turing wrought iron limited the production of this 
material, and prevented physical uniformity of the 
finished product, the authors relate how the research 
made in 1915 resulted in forming the basis for the 
development of present-day methods for manufacturing 
wrought iron in quantity lots of uniform physical char- 
acteristics. Paralleling the discussion of production 
methods, the authors point out that the feature of 
wrought iron is a matrix of high purity iron embedded 
with thousands of fibrous ferrous-silicate threads. They 
then relate how other ductile ferrous materials were 
developed while attempting to produce one with re- 
sistant qualities similar to those possessed by wrought 
iron, and they present chemical analyses and micro- 
photographs of the materials for comparison with those 
of wrought iron. The fifth chapter of the book con- 
tains a complete discussion of the physical properties, 
chemical analyses, and structural features of wrought 
iron as observed under macroscopic and microscopic 
examination. Chapter VI is devoted to a discussion 
of such characteristics of wrought iron as resistance to 
corrosion ; resistance to fatigue fracture; adherence and 
weight of protective coatings; weldability; and form- 
ing, threading and machining. The remaining chapters 
of the book discuss the principal applications for 
wrought iron, itemizing these applications in diverse 
industries and fabrication processes. The book con- 
cludes with a glossary of terms relating to wrought- 
iron manufacture and products. 
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THE READER’S PAGE 


“Old Fogey’’ Gets After 
Williams 


To THE EDITOR: 

I can usually agree with the conclusions of most of the 
contributors to the Railway Mechanical Engineer, which 
is the most interesting and informative trade publication I 
can obtain. 

‘But from a study of the several articles by F. H. Wil- 
liams in recent issues, I am inclined to think these will 
become the cause of much needless and unwelcome grief 
and worry for many railroad men, who already have 
plenty of a kind they like to meet and remedy. But his 
“straining at gnats and swallowing camels” idea is ques- 
tionable. Certainly, the study of the cause of fractures of 
certain locomotive parts is of great interest, and much 
valuable data may be secured in the shops for the steel 
manufacturer and the metallurgist. 

Still it is almost as hopeless as it is ridiculous to line 
up the machine-shop foremen and the lathe operators and 
dramatically point to some tool mark or scratch and ex- 
claim, “There is the cause of the fracture occurring to the 
main axle of engine so and so last month,” when the 
same men know that, if such was the cause, scarcely an 
engine on any railroad would go six months without 
some part failing. 

The steel men must look further than the machine shop 
for the real cause of their troubles and produce a metal 
such that a slight tool-mark scratch or indentation will 
not ruin a $150 axle. Practically every failure coming 
under my notice for the last 18 years has occurred where 
the part has been under great external compression, 
whether axles, crank pins or piston rods, the fracture 
occurring from one-half inch to one inch in from the 
inside face of the wheels, and about the same distance 
inside the largest diameter of crosshead fits. Whether 
the fractured section had been ground, polished, rolled, 
or showed slight file marks, legitimate lathe tool marks, 
or scratches, there was no noticeable difference in the 
break, nor in the mileage run before the fracture oc- 
curred. And my belief is that this pressure has some- 
thing to do with the trouble. 

To go about the modern day machine shop exhibiting 
the file marks on a metallurgist’s watch (see page 483, 
November issue), insisting that better work be per- 
formed on axles and crank pins than was done on his 
watch, while attributing the cause of a broken crank pin 
to a lathe tool having either an incorrect cutting angle or 
having been improperly set seems rather far-fetched, espe- 
cially when the photo submitted shows plainly that under 
the “microscope” the steel was of a very coarse structure 
and improperly annealed. 

It would be a difficult matter to make a good ma- 
chinist, such as is always used on the class of work in 
question, believe that if he had used a tool properly set 
up, carefully adjusted to the correct height for that 
“special material to be machined”, the pin in question 
would not have broken. 

No, Mr. Metallurgist, while we in the shop will go 
along with you and help you with our naked eyes to pro- 
duce a metal that does not require to be machined under 
a microscope, and carefully wrapped up in woolen cloth 
while being handled at the press by careful men who 
must not wear rings on their fingers for fear the finished 
parts may be scratched thereby, we'll do our best with 
the finish on our radii, and be on the lookout for the first 
axle, crank pin, or piston rod to break at any of the radii 
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we have already turned out on which scratches show. 
I also believe that depending upon the roller to im- 
prove the conditions complained of is open to consider- 
able debate. I have found where the roller was being 
depended on to eliminate scratches, but doubt if the 
job was improved by that method. 
Op Focey From Frisco. 


If I Could Build 
My Own Round House 


To THE EDITOR: 

When any one mentions a modern roundhouse it 
instantly brings to mind a number of conveniences, well 
known and well advertised, which lighten the work and 
speed up the handling of engines. It is not my purpose 
to belittle in any way these splendid features. However, 
there are other factors to be kept in mind in a new lay- 
out which can make or break the most elaborate plan. 

Take drainage, for example. Main line tracks and 
yards have a habit of creeping upward as years go by. 
The section men ballast a track here and raise a repair 
yard there to match it, but the roundhouse and turn- 
table must stay at the same old elevation. After some 
30 or 40 years the surrounding property is a couple of 
feet higher than the turntable pit. In the spring the 
rains wash over the walls and clog the sewers. In the 
winter ice forms about the roundhouse doors with dire 
results. How much better to have started the house a 
couple of feet high in the first place. 

The track layout is too often left to the engineering 
department with a mania for stretching things out. I 
know of no reason for making an inbound track over 
500 feet long except in rare cases. If the extra room 
must be had, build two cinder pit tracks. It will save 
much shoe leather for the foreman as well as the hostlers. 
The outbound trackage should have plenty of spurs for 
holding engines called and awaiting calls without having 
to juggle them around. 

The turntable will cost the most of any individual 
item, and properly so. The best is none too good. It 
should be as long as the budget allows and three-point 
suspension, of course. But even the most expensive 
machinery avails naught when the electric power fails 
and an arrangement should be provided for operating 
with an air motor on short notice; this is slow but 
effective. The same holds true for the coal dock and 
cinder conveyor. Two forms of power should be fur- 
nished in case of interruption of electric service. 

The roundhouse itself should have at least two tracks 
lined across the table from inbound and outbound tracks. 
These are for handling dead engines. The machine shop 
and storeroom should be near these tracks and as close 
to the center of the house as possible. 

Now for the foreman’s office, if any. Some mighty 
fine terminals have their foremen located clear back 
somewhere around the machine shop. No doubt that 
is a comfortable place to be in the winter, but there is 
more going on at the cinder pit. If he can see an 
engine when it comes in he can judge pretty well what 
its chances are on the return trip. Personally I believe 
the proper place for the roundhouse foreman is as close 
to the inbound track as possible. The dead work in the 
house will take care of itself, but when things happen 
on the pit or outbound tracks they happen fast. 

J. E. Kross. 
General Foreman, N. Y., C. & St. L. R.R. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Car Journal Lubrication 


Why do railroad companies and car builders stick to the pres- 
ent method of car journal lubrication, which is about as crude 
as it was 50 or more years ago, while they have been constantly 
improving other car appliances? 


Lighting Facilities Inadequate 


A clean shop is necessary in order to provide safe working 
conditions and a healthy atmosphere for the mechanics to work 
in, thereby prcducing better work; especially so if the lighting 
facilities are adequate. In many shops lighting of the machine 
bay is deficient and could be improved upon; this would not 
only mean a greater degrce of safety for the employee, but also 
increased output. 


Take Advantage of Better Cutting Steels 


Railroad shops are not keeping up with the times. The intro- 
duction of the new cutting tools has revolutionized shop meth- 
ods, particularly in the last three years. It is not necessary that 
railroads purchase new single-purpose production machines; the 
present machines can be speeded up to the capacity of tools, such 
as Stellite, and if properly ground the capacity of machine can 
be more than, doubled, the point being to get proper finish with 
one cut. 


Cranes For Each Machine 


Another thing that I have had in the back.of my head for 
some time is just this: If I were purchasing machine tools I 
would specify an individual crane for each machine. There is 
no way to estimate the time lost in waiting for overhead cranes 
to serve machines, especially in large shops. The overhead 
cranes should be used to place the material at the machines and 
take it away after it is finished. I have installed these individual 
cranes on several machines and these installations have proved 
a good investment. 


Obsolete Machines Costly 


I often wonder how shops like the-———, with all the old ob- 
solete machinery, can possibly make any money. They have a 
lot of old driving wheel lathes in their wheel shop; two or three 
modern wheel lathes will do as much work as all the 12 or 15 
machines they have will do. You can take the average railroad 
or locomotive builders’ plants and throw away over half of the 
old, worn-out machines and install one-fourth the number of 
good, up-to-date machines and increase production about 25 per 
cent. We see crossheads being planed on old, slow-motion 
planers. They may turn out six or eight per day, but an up-to- 
date milling machine will mill these at the rate of two per hour 
and use only about one-fourth as much floor space. 


Safety Signs 


As to “signs of safety” I think Walt Wyre has put forth a 
lot of good food for thought. It is an old saying, and I believe 
a true one, that “familiarity breeds contempt,” and merely post- 
ing a lot of safety signs is not going to promote safety, as these 
signs soon become so familiar that the men pay little attention 
to them. I think that the best method of promoting safety is 
for the supervisors, through personal contacts with the workers, 
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to convince them that they are personally as much responsible 
for getting hurt as they are responsible for putting up a bad 
job, and I usually have found where those points are driven 
home they have a pretty good safety record. 


When Basford Was Editor 


I can remember, way back when I first started railroading 
in 1903, that I found located in various places throughout the 
offices, loose copies of the American Engineer and Railroad 
Journal (now Railway Mechanical Engineer) from dates of 1896 
to 1901. These papers contained a wealth of information which 
to me at that time was priceless, and I still have the clippings 
removed from these early magazines. Quoting from memory, 
they contained articles by Cole, Grafstrom, Henderson, For- 
syth, Mellin, Pomeroy, Quayle, Goss, Vaughan and Vauclain, 
and of particular value was a series of articles on locomotive 
design and construction by Mr. Cole. Strange to say, these ar- 
ticles, although written over 30 years ago, contain considerable 
data suitable for present-day use. Of course, at that time we 
were in a more formative stage than we are now, and many 
matters could be written about which are now accepted as com- 
monplace. 


Concerning Engine Failures 


Mr. Williams’ suggestions and findings in his articles on en- 
gine failures are in line with recommendations that have been 
made by our own laboratory people. More and more as our 
trains are speeded up, we have found it necessary to tighten up, 
not only on the quality of the material used, but also on the 
methods of handling, and we are constantly consulting with our 
mechanical engineer’s office and the laboratory as to what may 
be done to improve the performance. In addition to all of this, 
we call a monthly staff meeting of all master mechanics, where 
each engine failure is thoroughly discussed and a decision 
reached, as nearly as possible, as to what caused the trouble. A 
report of this meeting is then mimeographed and every fore- 
man on the railroad, no matter how small the terminal, is 
furnished a copy of this analysis of our engine and motor-car 
troubles, in order that everyone may get the benefit of these 
meetings. 


Efficient Handling of Portable Tools 


Several years ago when we were about as busy here as any 
shop in the country and were doing as much work as any shop 
of its size, we discovered that a lot of time was lost in getting 
portable tools ready for a job—hboring bars, facing machines, 
portable grinding and milling machines, valve-seat facing ma- 
chines, and other tools. The parts were scattered all over the 
shop and it took longer to find the tools and put them in shape 
than it took to do the job. Here's our solution. We built six 
or eight special trucks; we mounted the large cylinder boring 
bar on one truck and attached a steel box to the rear of it; in 
this box we put all the small tools, wrenches, clamps, etc. The 
tool-room foreman had a key to the box, as did the erecting- 
shop foreman. When the boring bar was removed from the 
cylinder and put back on the truck, it was sent to the tool 
room and the tool room foreman had the bar inspected, all re- 
pairs necessary made and the truck placed in a building where 
it was parked until needed. We have two large roundhouses and 
an erecting shop here; whenever any of the portable tools are 
needed the foreman in charge simply calls the truck dispatcher 
and tells him to take the cylinder boring bar to the place desig- 
nated and the bar is placed at the engine where the work is 
to be done, with motor and all equipment ready to do the job. 
Compare this with the old method and see how much time is 
saved. I wonder how other shops handle this proposition. 


Railway Mechanioal Engineer 
JANUARY, 1937 


With the l 
Car Foremen and Inspectors 


Gaging 
Cast-Iron Wheels* 


By H. B. Atherton 


Inasmuch as the A.A.R. 
rules do not permit us to 
= remove a wheel from a 
‘f foreign car and render the 
bill against the car owner 
until some defect has de- 
~ veloped to a definite point, 
g4 we must assume that the 
$ wheel is perfectly safe un- 
Mj til that point is reached. 
wi Therefore it seems reason- 
Wable to assume that the 
wheel is still safe even 
A when that point has ac- 
mi tually been reached. 

Now I do not advocate 
permitting any wheel to 
remain in service with any defect that has reached the 
condemning limit, but am merely bringing out that point 
because when we remove a wheel because some defect 
is “awfully close” to the limit, we are throwing away 
service because it requires 5,000 miles to wear %4 in. 
from the wheel. 

There has been a tendency for a number of years to 
eliminate from the rules the so-called “judgment de- 
fects,” and measuring devices have been developed to 
tell us when a wheel should be removed; but in spite 
of this, I believe that the inspection of wheels is the 
most particular job a car inspector has to do. 

Car inspectors as a class are, in my opinion, among 
the most conscientious employees of the railroad. They 
tealize their responsibility and endeavor to protect their 
railroad against accidents and at the same time prevent 
unnecessary delays to shipments, but it is possible that 
at times some of them may be a little technical when in- 
specting a bad-looking wheel and, to play safe, card it 
to the repair track where it can be inspected under better 
conditions. If the wheel is actually questionable this, 
of course, is the proper thing to do; but if it is a case 
of improper gaging, it is decidedly wrong, because the 
time consumed in moving a car to and from the repair 
track usually causes it to miss schedule, often resulting 
in a dissatisfied shipper, to say nothing of the switch- 
ing cost involved, which averages about $4. 

Wheels account for the heaviest single item of ex- 
pense in connection with car repairs and too much at- 
tention cannot be paid to this matter. 

Rule 68.—This rule provides that flat sliding wheels 
should not be removed until one spot at least 214 in. in 
length or two or more adjoining spots, each 2 in. or 
over in length, have developed. In gaging slid spots, 
the gage should be placed on the spot parallel with the 


* Abstract of a paper presented at the November meeting of the Chi- 
cago Car Foremen’s Association. Mr. Atherton is car foreman of the 
Chicago Great Western at Chicago. 
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-in contact with each other. 


flange and not turned to cover the spot cornerwise. 
The length of the spot must be considered as running 
parallel with the flange and must be of the limiting length 
in this direction, even though it may be in excess of the 
limiting dimension when measured at right angles with 
the flange. It will be noted that where two or more 
2 in. spots have developed, at least two of them must be 
Slid spots are caused by 
raising the temperature of the tread to about 2,000 deg. 
due to friction on the rail when the wheel stops turning, 
and a spot 34 in. by 1 in. can be put on a wheel in 
about 10 ft. under capacity load. A spot this size re- 
moves 1.1 lb. from a wheel under a 50-ton car. 

Rule 71—The same method of gaging shelled-out 
spots, of course, is to be followed, as in gaging slid spots, 
but care should be used to distinguish between shelled 
spots and brake burn, the former having somewhat the 
appearance of an oyster shell, while the latter is made 
up of a number of cracks close together running cross- 
wise of the tread. 

Rule 72—Seams as defined in Rule 72 are probably 
the most dangerous defects of all, and when any seam 
is discovered within 3-34 in. of the flange, the wheel 
should be removed from service. 

Rule 73—Worn-through chill spots are found in 
wheels of low or shallow chill. When the chilled metal 
wears through, the softer metal underneath shows a gray, 
mottled color. If the tread has flattened, it can be de- 
termined by drawing a straight-edged piece of metal 
along the tread with one end of it in contact with the 
flange and the mark on the wheel left by the piece of 
metal will show a bow or arc. 

Rule 74.—Under wet weather conditions it is some- 
times difficult to determine whether a vertical flange has 
reached the condemning limit, and the easiest way that 
I know of to determine this is to use ordinary soft white 
chalk to whiten the worn surface of the flange. Then 
place the gage upright in the proper manner and move 
it a short distance along the flange. If the indicating 
point on the gage does not leave a mark in the chalked 
surface of the flange, the wheel should not be removed, 
even though the destination of the car is 1,000 miles or 
more away. Care should be used in applying the gage 
to thin flanges to be sure that it is not tilted but is held 
as level as possible. 

Rule 75.—Brake-burned wheels are caused by raising 
the temperature of the tread about 1,400 deg. and are 
often caused by conditions beyond the control of the car 
department; but a defective triple, or retainer, or a set 
handbrake can accomplish this in less than half a mile. 
These same causes can also slide a wheel; so it is there- 
fore of the greatest importance to know that the air 
brakes are working properly and that there are no hand- 
brakes set on cars leaving terminals ; and trainmen should 
know that brakes are released on cars picked up at way 
stations. The same method of gaging applies, as in the 
case of slid flat wheels, except that care should be used 
to determine whether any cracks over 2-34 in. have de- 
veloped or any cracks are in the flange or throat. 

Rule 76.—Figure 4-D, Rule 76, shows the proper 

(Continued on page 38) 
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CAR FOREMEN Have 


Wick WHEELER, car foreman for the S. P. & W. at 
Plainville, stamped his feet on the door sill to shake 
off the snow. When he opened the office door the little 
room seemed colder than it was outside despite the fact 
that heavy, black smoke was pouring from the chimney 
on top of the office. Wheeler opened the caboose stove 
door. Just as he expected, a heavy wad of old packing, 
weighted down with a layer of coal, was smouldering 
in the stove. 

“Might be a good way to smoke out mosquitoes, but 
a damn poor way to build a fire!” Dick commented as 
he gave the waste air by lifting it with a packing hook 
that served as a poker. 

After some manipulation and coaxing, the fire gave 
signs of coming to life. The car foreman sat down at his 
desk to look over the mail before time for the men to 
start to work. As he read the letters, he began to frown, 
frowning more as he read: ‘“‘—entirely too much over- 
time, too many hot boxes, too much delay getting trains 
through the terminals, too much car oil being used. No 
excuse for the steam heat line freezing up on the Limited. 
Twelve stock cars needed immediately—” 

Wheeler finished the mail, glanced over the latest 
lineup, and went over to take another poke at the fire 
in the caboose stove. “Too much car oil!” he snorted, 
“and the packing so dry it won’t burn! No wonder we 
have hot boxes!” 

“What seems to be troubling you?” Ed Williams, the 
yard clerk, asked as he came in to warm his hands. 

“Oh, just doing a little private bellyaching. They keep 
hollering about too much oil and too many hot boxes. 
Why, there’s not enough oil in a handful of the packing 
we get to make a greasy spot on a white shirt!” 

“Yeah, they’re never satisfied,” Williams replied. 

“I don’t mind getting et up if I’m at fault,” Wheeler 
replied, “but thé master mechanic give me a trimmin’ 
over the steam heat being froze up on the Limited night 
before last, when he knows it came in froze up. It’s not 
my fault if the train crew goes to sleep on the job. Then 
when I work a couple of men an extra hour to get the 
train out with as little delay as possible, I catch thunder 
—too much overtime!” 

“Well, I’ve heard there would be days like that,” Wil- 
liams consoled as he left. 

Wheeler took a turn around the rip to see what had 
accumulated the night before. A wooden gondola with 
the draw-bar yanked out, a couple of automobile cars 
with wheels to be changed, a caboose calling for weather 
stripping of doors and windows, and a miscellaneous col- 
lection of others needing everything from brake beams 
to deck, siding and roof. A reefer on number three track 
was squatting slightly on the left side of the A end. 
Dick knew without reading the card it was a broken 
arch bar. 

As he circled back to the office, the car foreman men- 
tally assigned men to the various jobs. 
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Ar eight o'clock the carmen and their helpers trudged 
out in the snow to their various jobs. Two or three 
more fortunate than the rest caught jobs in the car shed 
where the snow only lay in patches. The flock of spar- 
rows that used the place as shelter made it inadvisable 
for a person to have his mouth open when he looked up. 
Tom Blake, who served in the army during the World 
War, said if the Allies’ bombers had been as accurate 
as those sparrows the war would have ended six months 
sooner. 

Jake Miller and his helper went to work replacing the 
broken arch bar on the reefer. At least that was their 
intention. The first hour they put in locating a jack 
that would work and wasn’t in use. The car foreman 
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came by as they were setting the jack under the car. 
“Trainmaster just called. They’re in a helluva rush 
for this car. Want to get it on 72,” Wheeler said. 
“Yeah, you might tell him he would speed things up 
more by getting a couple of new jacks than he will sittin’ 
on his fanny and yellin’,” Jake replied. 
“TIl write the master mechanic about getting some of 
our jacks sent in for repairs,’ Wheeler told the carmen. 


Everytuinc seemed to be going as well as could be 
expected on the rip. Wheeler went back to the office 
to work on reports. He had just settled down when the 
phone rang. 

“Have to have two more cabooses; one for a work 
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by 
Walt Wyre 


Whoever nicknamed carmen “dusty butts” should 


try a little of this! Thompson replied as he 
brushed the wet snow from his nethermost extremity 


train and another for an east turn,” the trainmaster told 
him. 

“The only two extra cabooses we’ve got are a couple 
of old wooden ones that need a lot of work before they'll 
be fit for service,” the car foreman told him. 

“Can’t help that ; we’ve got to have them.” 

“One of them will have to have a new end sill, and—” 
A click in the phone told Wheeler that the trainmaster 
had hung up. 

The car foreman again waded out in the snow. He 
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went over to where Bill Thompson and Art Horton were 
working on stock cars. Thompson was sitting in the 
snow working on a brake beam. 

“How you coming?” Dick asked. 

“O.K. I guess; but whoever nicknamed carmen 
‘dusty butts’ should try a little of this!” Thompson re- 
plied as he brushed the wet snow from his nethermost 
extremity. 

et this go and put a new end sill in the crummy on 

No. 2.” 

* “That Noah's ark? I thought it was set aside. Where 
am I going to get the end sill?’ Thompson asked. 

“Have to make it, I guess,” the foreman replied as he 
started over to tell Horton to start work on the other 
caboose. 


WV EELER went back to the office and again started to 
work on his reports. Again the phone interrupted. 

“How you coming on that reefer?” the dispatcher 
wanted to know. 

“PIL see—” 

“We want to get it on 72 without fail. It’s loaded 
with lettuce, you know,” the dispatcher reminded. 

“Yes, I know. I'll push it,” Wheeler replied. 

The car foreman found Miller and his helper at the 
blacksmith shop waiting for the blacksmith to make the 
arch bar. The broken one lay on the floor, a length of 
iron for the new one lying beside it. 

“What’s the delay ?”” Wheeler asked. 

“Had a lot of work for locomotives,” the blacksmith 
replied. “Be another hour before I can get on that arch 
bar unless the roundhouse foreman says different.” 

Wheeler located Jim Evans, the roundhouse foreman, 
and persuaded him that the arch bar was just as import- 
ant as some of the other work, but lost twenty minutes 
doing it. It was almost noon when the arch bar was 
finished and ready to be drilled. 

Miller and his helper carried the arch bar down to the 
car-department mill to drill it. The carman was willing. 
but the drill wasn’t. The clutch wouldn’t hold at low 
speed and the machine ran too fast in high. Wheeler 
came in while they were trying to drill the arch bar. He 
stood and watched a moment. 

“Can’t you make it work?” Wheeler asked. 

“No,” Miller said. “If the blasted drill hadn’t been 


worn out, they wouldn’t have given it to the car depart-: 


ment in the first place. 
roundhouse.” 

“Try it in high speed,” the foreman suggested. 

“It runs too fast,” the carman said as he shoved the 
lever over. 

“Keep plenty of soapsuds on it. Maybe the drill won't 
burn up,” Wheeler advised. 

The drill bit into the iron with a chatter as the point 
took hold. The shavings flew: then, as the lip of the 
bit dug in, it stopped. The belt was slipping. After 
fifteen minutes spent trying to persuade the antediluvian 
machine to function, the car foreman gave up. “Take 
the blasted thing to the machine shop.” 

“The drill-press man is snowed under. I looked be- 
fore I brought the arch bar down here,” the carman said. 

“Well, tell Evans I said to have him drill it noon 
hour,” the foreman replied. “You fellows had better 
stay with it and get it put on. The dispatcher will have 
epilepsy and the trainmaster too if we don’t get that car 
finished in time to go on 72.” 

The twelve o'clock whistle blew before Wheeler 
reached the office. He called the dispatcher to get the 
latest dope on when the eastbound Limited would ar- 
rive. The dispatcher told him about 1:15, forty min- 
utes late that made it. 

“Hope it’s not hot boxes on the cars,” Wheeler re- 


They’d have kept it at the 
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flected as he wrestled out of his heavy sheep-lined 
coat. 


T ue Limited pulled in at 1:35, and it was hot boxes 
that had caused the delay. Wads of frozen packing 
blossomed from around the lids of several boxes. The 
acrid odor of hot car oil assailed the car foreman’s nose. 

The two car inspectors got busy as a barefoot boy in 
an ant bed when the train slid to a stop. Wheeler 
grabbed a packing hook and pitched in. Three boxes 
had to be repacked. The trainmaster, superintendent, 
master mechanic, and conductor took turns making sug- 
gestions. The conductor looked at his watch every fif- 
teen seconds, always holding it so the superintendent 
couldn’t help seeing it. About the time the car fore- 
man and the inspectors reached the tenth car, the chief 
dispatcher joined the audience. He had a watch, too. 
In fact, the proceedings were well watched and well 
timed, even if some of the offside remarks weren’t. The 
train had lost seven more minutes over and above its 
regular dead time in Plainville when the conductor 
raised his hand. 

“How you getting along on those cabooses?” the dis- 
patcher asked when the Limited was on its way. 

“Oh, pretty well, I guess. It’s going to take a lot of 
time to make an end sill with the facilities we have,” 
Wheeler replied. 

“You've got a power saw and drill press,” the master 
mechanic reminded. 

“Yeah, both of them worth their weight for scrap. 
That’s where they must have been headed when they 
were diverted here.” Wheeler said it in a manner ob- 
viously intended to be joking, but it was equally evident 
that he meant it. 

“We've got to have those cabooses tomorrow,” the 
trainmaster chipped in as the car foreman started back 
towards the rip. 

The first thing the foreman did after getting back to 
the rip was go to the mill to see how Thompson was 
getting along with the end sill for the caboose. The 
carman wasn’t doing so well or rather the saw wasn't. 
which amounted to the same thing. Thompson was at 
tempting to rip the heavy timber on the antiquated rir 
saw. The old saw had other ideas. First, the belt 
slipped: belt dressing helped some, but not enough to 
make the saw operate. The carman cut a piece out of 
the belt. 

When Wheeler came in the mill he found Thompson 
sweating and swearing. He had sawn about one-third 
of the length of the timber by cutting a little way, then 
stopping and cutting some more. The saw mandrel was 
sprung, causing the saw to wobble so much that the cut 
looked as though it might have been made with a plow 
plane. 

Wheeler heard the high-pitched whine of the saw be- 
fore he entered the mill room door. The note became 
lower and lower, changed from a whine to a harsh rasp- 
ing sound that ended with a grunt as the saw stalled in 
the timber and the belt came off the pulley. 

“Maybe the saw hasn't got the right set,” Thompson’s 
helper suggested. 

“I know damned well it hasn't. Tt should be set in a 
junk yard some place. Shut off the motor and put the 
belt back and we'll gouge another nick.” The carman 
was exasperated. 

Wheeler came in just as the saw stopped. He looked 
the situation over and left without saying anything. He 
did make a mental note to invite each of the division of- 
ficials in to look over the obsolete machinery and suggest 
how he could be expected to do a decent job with it. 
Perhaps a demonstration would accomplish what letters 
had failed to do. 
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@ x the way back to the office Wheeler met Dint Rob- 
inson, a car inspector. “Stock car got to have a pair 
of wheels changed,” the inspector panted. 

“Well, card it and the switch engine will set it in the 
rip.” 

“That’s just the trouble,” the inspector said. “The 
switch engine ain’t working and the car is already set 
to load.” 

“Can’t they load another car?” Wheeler asked. 

“Ain’t no other car. They’re figuring on starting to 
load about 6:30. The cattle are getting out on an extra 
at nine o’clock.” 

The car foreman pondered the situation for a moment. 
The switch engine tied up at two o’clock and wouldn't 
be back on again until eight. That would be too late 
to set in another car at the stock yard. “What’s the 
matter with the wheels?” 

“Chunk broken out of the flange. It’s a C. T. & W. 
car. Came in over the interchange with that bunch last 
night,” the inspector told him. 

Wheeler groaned. “That helps a lot. Is the car set- 
ting so we could get to it to change the wheels there?” 

“Yes, it’s the last car on the east end of the stock-yard 
track at the chute. The bum wheel is on the east end of 
the car, too,” the inspector added. 

“O.K., IIl see if weve got a pair of wheels. As you 
go back, stop at the car shed and tell Wilson and Mon- 
roe to load a couple of jacks and some tools on a push 
car. I'll start a couple of laborers over with the pair 
of wheels.” 

There was a pair of wheels at the storeroom. Two 
laborers set out rolling them up the north passing track. 
The carman followed with a push car loaded with the 
necessary tools. Wheeler decided to take another whirl 
at making out his reports and answering some of his 
correspondence. He worked perhaps twenty minutes 
when Tom Blake came in, a journal brass in his hand. 

“What’s the trouble now?” the foreman asked. 

“This brass,” Blake said, “Look at it.” 

Wheeler looked. The babbitt, brand new as far as 
service was concerned, was battered and dented. One 
spot in particular showed a deep triangular dent. ‘‘Bet- 
ter get another.” 

“They've only got one more of this size in the store- 
room,” Blake replied, “and it’s worse.” 

“Must be in pretty bad shape then. I can't see why 
the store department don’t do something to prevent dam- 
age to brasses in handling. I'm going to write it up 
again.” 

“What do you want me to do with this one?” the 
carman wanted to know. 

“Smooth it up the best you can and use it,” Wheeler 
told him and turned to his office work. 


WV nen five o'clock came, Wheeler was still two-finger- 
ing the battered typewriter, working on reports. The 
correspondence was still waiting together with some left 
over from preceding days. Most of it would have to 
wait until Sunday to be answered while he was resting. 

The car foreman finished the report on which he was 
working and decided to go to the stock yard and see 
how the boys were getting along with the pair of wheels. 
On the way he stopped at the mill to see about the ca- 
boose end sill. 

The sill was there ready to be drilled. The piece of 
timber sawed from the sill told why progress had been 
so slow. At least half the length of the timber had been 
sawed by hand. Jagged places, burned spots, and saw 
marks told the story of numerous starts and as many 
stops before the carman had finally given up and resorted 
to hand power to rip the heavy timber. 
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At the stock-yard Wheeler found the work progressing 
fairly well. The boys had removed the bad pair of wheels 
and rolled them to one side so the new pair could be 
rolled in place. 

“More overtime to be explained,” Wheeler reflected. 
“Roll the old pair of wheels out where no one will stum- 
ble over them and leave them till morning. And be sure 
the packing is in good shape on these.” The foreman 
indicated the pair of wheels being put in. 


€¢Y ov look kinda tired,” Mrs. Wheeler said when the 
car foreman got home. “Have a hard day?” 

“Oh, not so bad,” Wheeler replied. “Supper ready?” 
he added. 

“Just about. It’ll be ready by the time you can shave,” 
his wife replied. 

“What’s the idea wanting me to shave?” 

“Oh, I thought we might go to the picture show,” 
Mrs. Wheeler replied. ‘“Wouldn’t you like to go?” 

“You and the kids go ahead,” he replied. “I’ve got 
to go back to the office and finish my reports. Want to 
write a couple of letters, too.” 

“Tt’ll do you good to go to the show. 
ports and letters wait until tomorrow?” 

“Afraid not,” Wheeler replied, “you see, the reports 
were due day before yesterday and I want to write the 
letters while they’re fresh on my mind. I’m getting fed 
up on the car department being used as a dumping 
ground for machinery worn out by the mechanical de- 
partment. I wish I had a sound picture of Thompson 
trying to rip that piece of timber this afternoon to send 
along with it,” Wheeler laughed. 

“It wouldn’t be very funny to me,” his wife cut in. 

“Might as well laugh as cry. There are two kinds 
of foreman that stick on the railroad. One does the best 
job possible, catches hell for it, and likes it. The other 
does the best job possible, catches hell for it, and don’t 
like it.” 

“Well, I wouldn't like it,” his wife said, “and I don’t 
understand why you don’t go to the show and forget it.” 

“No, not being a car foreman, you wouldn’t under- 
stand,” Wheeler replied. “Pass the biscuits.” 


Can't the re- 


Respirator Hood 
Without Vision Glass 


A hood respirator designed for use in occupations where 
there is a fume or dust hazard which demands protec- 
tion beyond that offered by the more common type of 
respirator, has been developed by The DeVilbiss Com- 
pany, Toledo, Ohio. This respirator, designated by De- 
Vilbiss as the type MPH respirator, covers the head and 


Air introduced into hood respirator flows out through vision opening 
and eliminates need for vision glass 
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neck fully, and provides protection where ventilation is 
inadequate or against materials present in the air harm- 
ful to eyes, ears, or respiratory organs. 

Air flows into the hood through a filter and flows out 
through the opening provided for vision, thus prevent- 
ing outside atmosphere from approaching the eyes or 
entering the hood. Therefore, clear vision is provided 
with safety without the use of glass or other transparent 
material over the vision opening. The unit is composed 
of a lightweight headgear, air filter and air hose which is 
connected to the air line with a detachable connection, 
and a light-weight sanitary flame-proofed hood which 
is supported by the headgear. The hood, which is fast- 
ened around the neck by a draw string, is inexpensive 
and may be removed and replaced by a new one when 
it becomes soiled. The respirator is recommended for 
use in atmospheres containing offensive chemicals, nause- 
ating vapors, particles of lint, paint spray, dirt or dust. 


Lubrication 
Correction 


A specially treated oil, known as Lubco, is now being 
introduced in railway service by the Lubco Corporation, 
Chicago, for use as a lubrication correction for hot boxes 
and new brasses. This new processed oil is said to lu- 
bricate railway car journals regardless of waste grabs 
or foreign material present in the box, clinging to the 
journals and brasses under all conditions of service. 
Scientific tests indicate that, by the use of the new oil, 
journal friction is substantially reduced, capillary action 
in wool and cotton waste increased and corrosive ac- 
tion reduced. Lubco is not a cooling compound, but a 
corrector of faulty lubrication conditions. 

Lubco Hy-ball, particularly specified for the correc- 
tion of hot boxes, is available in a handy kit, consisting 
of six emergency tubes of the processed oil, contained 


Lubco Hy-ball train kit which may be applied on caboose-car walls or at 
any other convenient location 


in a cardboard carton which may be kept on caboose- 
car walls, switch-shanty walls or wherever is most con- 
venient for trainmen and car men. Advantages of this 
new lubricant include the conditioning of hot car journ- 
als so that they can be continued to servicing points with- 
out delay; elimination of delay and expense for setting 
out cars; avoidance of the necessity of service enroute 
when applied to new journals and brasses; reduction of 
friction, heat generated and power requirements ; and the 
ability of the oil to maintain a film on the bearings in 
the face of heat, wiping or washing action and heavy 
loads. 
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When using Lubco in connection with hot boxes, the 
waste is cut back on both sides of the journal, the con- 
tents of the tube of Lubco being squeezed into the 
journal box near the rising side of the journal. With a 
packing iron or stick, the lubricant is forced as far back 
and as near the journal as possible, endeavoring to bring 
it in contact with the journal. No water or ice should 
be put in the journal box as this will only tend to flood 
the oil out of the box and contaminate the packing. Free 
oil may be added if necessary. 

In connection with new applications, the brass is 
cleaned and the journal is washed with free oil. A light 


Cross-section showing application of Lubco Hy-ball on the packing 
against the rising side of the journal 


coating of Lubco is applied to the face of the brass and 
a small amount of oil added to the coating. The box 
is packed in the usual manner, adding about one-half 
the contents of a tube of Lubco to the packing as the 
latter is being applied. The balance of the tube is ap- 
plied along both sides of the journal on top of the pack- 
ing, applying free oil, if necessary, in the usual manner. 

Lubco Hy-ball is available for the correction of faulty 
locomotive crank pin, guide, journal, valve and cylinder 
lubrication. 


Perfection Cotter 
Lock and Guard 


That the failure of such an apparently insignificant part 
as a cotter key presents possibilities of hazards and in 
fact actual derailments of railway equipment is not open 
to question. Cotters which are insufficiently spread have 
a tendency to vibrate and work out and excessively 
spread cotters may fracture and break off. With greatly 
increased operating speeds, railway equipment parts are 
subjected to more severe vibration than formerly and, 
in the case of cotters or split keys, end thrust and fric- 
tion tend to shear and wear them off. 

To meet these conditions the Illinois Railway Equip- 
ment Company, Railway Exchange Building, Chicago, 
has recently developed and placed on the market a Per- 
fection cotter lock and guard which is shown in the 
illustration. This device consists of a simple stamping 
made of No. 10 cold-rolled steel, having a hole in one 
end to fit over the pin, a small vertical ange bearing 
against one side of the pin and drilled with a hole 
corresponding to the cotter hole and a raised triangular 
projection which splits the cotter as it is driven home. 
This construction definitely spreads and locks the cotter 
in a positive manner. The cotter and guard act as a 
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Method of applying Perfection cotter lock and guard 


unit, wear being taken on the latter and the cotter pro- 
tected against abrasion and failure. The cotter is easily 
revolved and reapplied. 

The Perfection cotter lock and guard is available for 
all A.A.R. standard pin sizes and is recommended for 
all pins on new car construction as well as repair work. 


Armeo Galvanized 
Paintgrip Sheets 


Commercial production of a galvanized sheet which is 
said to assure a good paint bond on iron and steel prod- 
ucts has been announced by The American Rolling Mill 
Company, Middletown, Ohio. The product, introduced 
as Armco galvanized Paintgrip sheets, is the result of 
several years’ research on the part of Armco’s metal- 
lurgists and the technicians of the Parker Rust-Proof 
Company. It can be painted without special treatment 
of the surface. 

The sheets are chemically treated to produce a finely 
crystalline phosphate coating which in itself is neutral 
to paint (being neither acid nor alkaline) and keeps the 
paint from direct contact with the zinc surface. This 
coating is an integral part of the sheet and is slightly 
granular in nature. 

Armco Paintgrip sheets are available in any of the 
grades of galvanized sheets manufactured by the com- 
pany. Analysis of the base metal can be that of Armco 
Ingot Iron, plain or copper-bearing steel. When it is 
required, all grades of these sheets can be supplied 
stretcher leveled. 

Forming qualities of Armco Paintgrip sheets are the 
same as untreated galvanized sheets. They may be 
soldered with the use of hydrochloric acid as a flux. So- 
called “cut-acid” is not strong enough to penetrate the 
paint-grip film, which must be dissolved before a good 
solder bond can be obtained. 

While Paintgrip sheets shipped from the company’s 
mills are prepared to receive paint without further treat- 
ment, handling and fabricating operations in customers’ 
plants will often necessitate cleaning. Organic cleaners 
such as naphtha, benzine and lacquer thinners are pre- 
ferred. If alkaline cleaners are used, the paint-grip sur- 
face will be attacked and partly removed by their action. 
Because of its crystalline absorbent nature, the surface 
of a paint-grip sheet will tend to absorb a certain amount 
of the alkalies which are difficult to remove. Alkaline 
conditions under a coat of paint are considered one of 
the most common causes of early paint failure. 

Practically any good paint can be applied to Armco 
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Paintgrip sheets. If baked finishes are used, the paint 
manufacturer usually recommends a suitable primer. Any 
good baking system will be found satisfactory for Paint- 
grip sheets, provided the baking temperature does not 
exceed 450 deg. F. Higher temperatures are apt to be 
detrimental, particularly if the time of baking exceeds 
15 min. 

Formation of a paint-grip coating on metal is de- 
pendent upon the fact that phosphoric acid solutions 


Above: Ordinary galvanized sheet-—Below: Armco galvanized Paintgrip 
sheet. Magnification 40-diameters 


will dissolve zinc phosphate within certain definite limits. 
Passing zinc-coated iron or steel products through such 
a solution results in the formation of the paint-grip coat- 
ing which becomes an integral part of the metal surface 
at the point of solution. Reaction takes place with the 
evolution of hydrogen, continuing until the metal sur- 
face is completely converted to a crystalline phosphate 
coating. 


Low Capacity 
Air-Regulator 


A low-capacity regulator, designed for the sensitive 
regulation of air pressures below 30 lb. has been de- 
veloped by the DeVilbiss Company, Toledo, Ohio. This 
unit, designated as the type HFS regulator, has a dia- 
phragm 4 in. in diameter for providing a sensitivity 


— — 


DeVilbiss regulator for air pressures below 30 Ib. 
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approximately six times as great as that of the standard 
DeVilbiss regulator, the effective diaphragm diameter of 
which is generally only 134 in. 

Regulated air pressure on the type HFS regulator can 
be graduated up to 30 Ib. with but 1 oz. variation for 
each 10-lb. variation of main-line pressure. That is, a 
variance of 40 lb. in main-line pressure will cause only 
4 oz. variation in the regulated air pressure. 

The diaphragm is clamped in the regulator body be- 
tween two brass castings fastened together by radially 
spaced bolts. Special valve design and construction pre- 
vent the valve seat from cutting into the rubber valve. 


Reseating Tool 


Reseating tool No. 475 has recently been developed and 
placed on the market by the Foster-Johnson Reamer 
Company, Elkhart, Ind., for use in reconditioning the 
diaphragm portion of airhead governors. The opera- 
tions performed with this tool include facing the dia- 
phragm shoulder, facing the shoulder for the needle 
valve seat and facing the needle valve seat. 


As shown in the illustration, the tool consists of a - 


main reamer guiding portion with a knurled exterior 


Combination reseating tool effectively used in air brake repairs 


surface which may be used to turn the threaded end 
firmly into the diaphragm portion and against a shoulder 
which accurately positions the tool. The other knurled 
portion of the tool is designed to provide hand feed 
for the reamer, which is turned by means of a wrench 
applied to the upper square end of the tool. 

The reamer proper is a combination tool which faces 
the flat portion where the diaphragm and needle valve 
rest, maintaining the correct vertical distance from both 
shoulders. The tool also faces the angle of the valve 
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seat in the same operation, leaving the seats concentric 
with each other. By the use of this tool subsequent 
lapping of the valve seat is said not to be required. 

The No. 475 reseating tool, with a special No. 601 
spanner wrench, is available for use in reconditioning 
l-in., 1%4-in. and 114-in. governor diaphragm bodies. 


Gaging Cast-Iron Wheels 


(Continued from page 31) 
manner of gaging wheels with hollow treads. It will be 
noted that the index line on the gage must be on the 
center of the flange, which can usually be determined 
by a raised comby line. 

Rule 78—This rule clearly defines the method of 
measuring broken rims and only ordinary care is neces- 
sary to gage this defect properly. However, good judg- 
ment should be used in shopping loaded cars for this 
defect if close to their destination. Under favorable con- 
ditions, a cast-iron wheel should wear off he in. ané 
give well over 100,000 miles of service, but largely due 
to such defects as slid flat spots and brake burns, the 
average wear from the tread is only % in., therefore it 
is of the greatest importance to maintain the brakes in 
the best possible condition. 

Rule 82.—While the use of the remount gages does not 
concern our car inspectors in their every day duties, it 
might be of interest to mention them. Remount gages 
must not be used to condemn a wheel in service, but are 
for the purpose of determining whether a wheel, the mate 
for which has been condemned, has sufficient service re- 
maining in it to justify the expense of remounting at the 
wheel house. These gages are designed to scrap a wheel 
with such defects as worn flanges and hollow treads, 
when they reach a point % in. above the actual con- 
demning limit, shelled-out spots 1-in. in length or width, 
brake-burned spots having a continuous cavity of 1 in. in 
length and brake-burn cracks 2 in. in length, also con- 
demns a wheel for remounting. The manner of ap- 
plication of the remount gages is substantially the same 
as that of the gages used by car inspectors. 


Paraffin base liquid painted over the glass before the exterior of the 

car is spray painted obviates the use of a masking shield—After 

painting is complete the masking coat is scraped off the window with 
a putty knife, to remove paint splashed on the outer surface 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Interesting Method for 
Laying Out Shoes and Wedges 


The method of laying out shoes and wedges described 
herein is that which has been in use for some time at 
the West Albany shops of the New York Central. The 
method is based on placing two straight edges parallel 
to an imaginary horizontal center line between the en- 
gine frames. Before proceeding with the actual laying 
out of the shoes and wedges, the engine-truck center 
casting and trailer-truck radius-pin center, if any, should 
be checked to ascertain if they are central between the 
frames. 
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Fig. 1—Straight edge supports 
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Fig. 2—Straight edges made paral- 
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the frames 


Fig. 3 (above)—Method of estab- 
lishing center of pedestal jaws; 
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The Style A straight-edge supports, shown in Fig. 1, 
are suspended from the frame at the front and back 
pedestal jaws, while the Style B support, which is used 
to keep the straight edge from sagging, is placed mid- 
way between the Style A supports. It is essential that 
the heel X of both Style A and B supports rest against 
unmarred surfaces of the frame from which all grease 
has been removed. The straight edges are then placed 
on the supports in a manner such that they rest firmly 
against the shoulder Y of each Style A support. 

With the straight edges in position on the frames, 
dimensions 4 and B shown in Fig. 2 are taken accu- 
rately. If these dimensions are equal, the frames are 
parallel and the machinist can proceed with the layout 
of the shoes and wedges. If the frames are not 
parallel, the straight edges must be made parallel to the 
horizontal center line between the frames shown in 
Fig. 2. 


Layout Example 


Referring to Fig. 2, if dimension A were 57 in. and 
dimension B 57% in., a ⁄6-in. shim should be placed 
between the straight edge and its support at A in order 
to make the straight edges parallel. 

The center of any jaw on the right side is then 
established as illustrated by the location of point C in 
Fig. 3. A parallel plate is then placed across the top 
of the frame, precaution being taken to keep the plate 
from rocking, and a try-square is placed on the parallel 
plate with the edge in line with the established center C 
of the jaw. A T-square is then placed across the 
straight edges and adjusted so that its blade touches the 
edge of the try-square located at the center of the jaw. 


Hoek 


Straight Edge 
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Fig. 5—Chuck that automatically lines up shoes and wedges for ma- 
chining to layout marks 


The try-square is then taken to the left side of the en- 
gine and placed on the parallel plate with the edge of 
the try-square against the edge of the T-square; while 
performing this operation the T-square must not be 
moved. A line is then scribed on the frame at the center 
of the jaws. The T-square is then taken to the left 


Outside face of Inside face of 
shoe and wedge shoe and wedge 
= 


“R_ Standard Tram 


1 n c 
12 y 12" in length 


Fig. 6—Locating layout marks on the bottom of shoes and wedges 


side of the engine, where it is placed against the edge 
of the try-square for checking the center of the jaw. 
If the jaw centers check correctly, centers have been 
established which are absolutely perpendicular to the 
center line of the engine, and the machinist can proceed 


Fig. 7—Transferring layout marks to the inside of shoes and wedges 


with the layout of the shoes and wedges. If the jaw 
centers do not check correctly, either the T-square is 
not true, or the straight edges are sprung and should 
be checked. 

Having established the center of one jaw C as shown 
in Fig. 2, a beam tram, set to a distance equal to that 
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Adjusting 
Wedge 
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Fig. 8—Method of laying out Franklin automatic adjustable driving boz 
wedge with taper floating-plate 


between the wheel centers, is placed in this center and 
other points, also designated at C in Fig. 3, are scribed 
on the remaining jaws, thus establishing the correct 
center of each jaw. 

After these centers have been located, the shoes and 
wedges are mounted on the pedestal jaws, using sus- 
penders to hold them firmly against the jaw faces. From 
the points C, half the width of the driving box, plus 
the dimension of the proof ring tram (in this case 5, 
in.) is laid off on both sides of the center C, thus estab- 
lishing the points D shown in Fig. 4. With the try- 
square supported on the parallel plate in a position such 
that the edge of the try-square in line with the points 
D, a line is scribed the full length of each shoe and 
wedge. The chuck shown in Fig. 5, is then used for 
planing the shoes and wedges to the layout marks. 
Where this chuck is used a four-point layout is neces- 
sary. Since it is not practical to establish the layout 
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Fig. 9—Layout of Franklin adjustable wedge of the straight floating- 
plate type 
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marks absolutely perpendicular across the shoes and 
wedges a lateral movement of 1⁄4 in. is provided in one 
of the chuck jaws. 

The bottom layout marks should be established with 
a pair of hermaphrodites from the bottom of the shoe 
and wedge; the upper marks are correctly established 
with a fixed 12-in. tram. This method is shown in Fig. 
6. The shoes and wedges are laid out on the face as 
described previously, and then the layout marks are 
transferred, to the inside face by means of the back 
marker shown in Fig. 7. 

Figs. 8 and 9 illustrate the methods followed in lay- 
ing out Franklin automatic adjustable driving-box 
wedges of the tapered floating-plate type and straight 
floating-plate type, respectively. 


Denver Shop Jigs 
And Devices 


Among numerous special jigs and devices of unusual 
interest at the Denver, Colo., shops of the Chicago, Bur- 
lington & Quincy is a roller-bearing counterbalance 
stand shown in the illustration. This stand consists 
of a rigidly braced, welded, steel framework, 50 in. 
wide by 54 in. long by 36 in. high, constructed primarily 
of 4-in. by 4-in. by 3-in. and 2-in. by 2-in. angle section 
joined by electric welding. 

The weight of the driving wheel and axle assembly 
is supported by the journals bearing on two pairs of 
steel rolls, each pair of rolls operating in the same plane 
and being suitably mounted in a built-up beam con- 
struction which can be readily leveled or adjusted for 
height by means of four 1-!4-in. adjusting units, one 
at each corner of the counterbalance stand. The sup- 
porting rolls for each journal are 5-in. in diameter and 
set between a pair of l-in. steel-plate beams 50 in. long 
by 6 in. wide at the center, tapered to 3%4 in. wide at 
each end. 

As compared to the usual parallel straight-edge type 
of counterbalance stand, this design possesses the im- 
portant advantage of greater sensitiveness, greater ease 
of adjustment and increased safety. With accurate, 
well lubricated rolls and clean journals, the heavy driv- 


ing wheels will revolve easily and be responsive almost 
to the finger-touch. By means of the adjusting screws 
and nuts, the supporting bars may be readily adjusted 
for equal height and level, and, moreover, it is not 
necessary to use the same painstaking care in levelling 
as would be required with a counterbalance stand of 
the parallel-straight-edge type. 

The fact that the driving wheels and axle revolve in 
one fixed position instead of rolling along a pair of 
straight edges, may be conceded as a somewhat safer 
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Roller-bearing counterbalance stand used at the Denver shops 
of the C. B. & Q. s 


operation, since there is no possibility of the wheels 
rolling off the end of the stand. A still further advan- 
tage of this type of counterbalance stand, due to the 
fact that each pair of supporting rolls operates in the 
same plane, is that the bearing rolls occupy only a 
short length on each journal and may be readily used 
in the limited space sometimes available when driving 
journals are designed for the application of roller-bear- 
ing boxes. 


Milling Driving-Box Shoe-and-Wedge Ways 


The large Morton cylinder-boring machine, not being 
kept busy exclusively on cylinder work, is used to ad- 
vantage in milling the shoe-and-wedge faces of driving 
boxes by means of a special chuck shown in one of the 


Special jig used in milling driving-box shoe-and-wedge faces on a Morton cylinder-boring machine 
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Rigid clamping device and outboard spindle support used in boring 
drawbar holes on a beavy-duty drill 


This chuck is of the self-centering, swivel 
type so that set-up time is minimized, and, when one 
side of a pair of boxes has been machined using a face 
mill in the boring-machine spindle, the chuck can be 
readily swiveled through 180 deg., index pins inserted 
to hold it in place, and the other shoe-and-wedge faces 


illustrations. 


machined accurately parallel with the first. It is said 
that this method of machining gives a better job in ap- 
proximately one-half the time, as compared with planing. 

Referring to the illustration, the construction of the 
driving-box chuck is clearly shown. The jig consists 
essentially of two steel plates 60 in. long by 15% in. 
wide by 2 in. thick, base plate A being provided with 
a tongue on the longitudinal center line which fits a 
groove in the Morton boring-machine table. Plate B 
is arranged to swivel on plate A about a 1-in. center 
bolt (not visible in the illustration) which passes through 
plate A to the boring machine table. Two index bolts, 
provided at opposite corners of the jig, accurately lo- 
cate plate B with respect to plate A in either one of two 
180-deg. positions. 

The pair of driving boxes rest on four steel cross 
bearing pieces set into the face of the jig which is 
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equipped with two centering chucks operated by the 
screws (CC). With this equipment, the driving boxes 
are quickly and accurately lined up and centered on the’ 
jig. The clamping arrangement consists of four 1-in. 
hold-down bolts and nuts, these bolts extending through 
suitable U-bars one at each end and one across the 
upper face of each driving box. This method of clamp- 
ing proves entirely adequate to hold the boxes during 
the relatively light milling operation which is done with 
a face milling cutter in the boring-machine spindle. 


Drill Set-Ups for Boring Drawbar Holes 


The use of a Baker 5-in., heavy-duty drilling machine 
for refinishing one of the holes in a locomotive draw- 
bar is shown in one of the illustrations. The drawbar, 
in this instance of the offset type, is securely clamped 
to the drilling-machine table by means of a pair of ex- 
ceptionally heavy forged-steel clamps having a Z-n. 
adjusting nut in the top of each, with taper point which 
is used to bring pressure either directly against the| 
drawbar or against a pressure block which rests on it. 
The drawbar is held against side slip by a separate’ 
clamp equipped with a pressure-adjusting screw in the! 


Boye & Emmes 18-in. portable 

engine lathe equipped for machin- 

ing and fitting locomotive frame 
bolts in the erecting shop 


upper end and a T-shape projecting rib on the bottom 
to fit the T-slot of the drilling machine table. 

To provide ample rigidity and, at the same time, free 
rotation of the drilling machine spindle, a heavy out- 
board support is provided, as shown in the illustration. 
This consists of a substantial forged-steel bracket suit- 
ably clamped to the drilling machine column and de- 
signed with a well lubricated split bushing and remov- 
able steel cap on the outer end to serve as a guide for 
the spindle. With this construction, fairly heavy cuts 
may be taken by the cutting tool and irregular holes 
trued up quickly and accurately on a drilling machine, 
at less cost than if done on a boring machine. 


Making and Fitting Locomotive Frame Bolts 


Locomotive frame bolts are manufactured on a Boye 
& Emmes 18-in. portable engine lathe, located in the 
erecting shop adjacent to the locomotive for which 
bolts are being fitted. The material used in making 
these bolts is a special heat-treated steel and the bolts 
are made directly from round bar stock, with only a 
¥4 g-in. shoulder allowed for the head of the bolt. All 
of the operations, including taper turning, threading 
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and cutting off are done on this lathe with a minimum 
of lost motion, unnecessary steps, etc. 

Referring to the illustration, it will be observed that 
the engine-lathe carriage has been provided with a 
turret head equipped with all of the tools necessary for 
turning, thread cutting and cutting off. The bar stock 
is gripped in a four-jaw universal chuck and a special 
ball-bearing dead center is used to reduce friction and 
serve as a firm support for the outer end of the bolt. 
The lathe is equipped with a taper attachment for 
cutting the bolt taper, and a fluid pump, with suitable 
Pipe connections, gives an adequate flow of coolant so 
that fast cutting feeds and speeds may be used. 

The success of this method of individual bolt fitting 
hinges very largely on the skill of the machine operator 
who, after suitable experience, can turn out completely 


Unusually convenient machine, operated by one man, for grinding the 
joints in long dry pipes and exhaust pipes 


finished bolts all threaded and ready for application in 
from 3 to 5 minutes apiece, dependent upon the bolt 
size. One of the primary advantages of this method 
is the saving in time formerly required going to and 
from the machine shop or storehouse to secure engine 
bolt supplies. Moreover, it avoids the necessity of 
carrying a large stock of bolts on hand and there is a 
considerable saving in material as bolts are made with 
just the right length in the first place, and it is not 
necessary to cut them off and rethread the ends, as 
frequently happens when engine bolts are drawn from 
— and the exact length needed may not be avail- 
able. 

Still another advantage is that the bolt holes in loco- 
motive frames, guide blocks, cross ties, cylinder saddles, 
etc., need not be reamed out to some standard size, but 
are reamed only enough to provide a smooth, true hole 
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to which the bolt is fitted. This avoids the rapid and 
undue enlargement of bolt holes, with attendant weak- 
ening and reduced service life of the associated parts, 
some of which have definite limits as regards bolt-hole 
size. 


[One Man Operates Dry-Pipe Grinding Machine 


The dry-pipe grinding machine, shown in the illus- 
tration, is interesting not only because it was designed 
and built at the Denver, Colo., shops of the C.B.&Q., 
but because it represents an unusually compact and ef- 
ficient design which can be readily operated by one 
man. 

The machine is built on a heavy cast-iron base plate 
6 ft. long by 40 in. wide, monuted on short legs and 
supporting, at the nearest corner, a standpipe column 
C 9 in. in diameter by 66 in. high, equipped with a 42- 
in. by 19-in. by 34-in. steel footplate on top on which 
a man can stand while adjusting the various lever arms 
and fulcrum pin position required, dependent upon the 
length of the dry-pipe being ground. The double-bar 
vertical arm D, made of two pieces of 4-in. by 34-in. 
steel, 5 ft. 2 in. long, extends directly above the stand- 
pipe column and serves as a fulcrum for a 5-ft. cross 
lever E, connected at the short end by means of chain 
falls to the dry-pipe and at the other end to long double- 
bar arm F. The lower end of arm F is equipped with 
a yoke for connection to air cylinder G which is firmly 
bolted to a bracket on the standpipe column. Admis- 
sion of air to the cylinder by means of a small air valve 
forces the piston down and raises the dry-pipe three or 
four inches whenever it is necessary to apply new oil 
or abrasive to the joint which is being ground, or to 
make a visual inspection of the progress of the work. 

The base of the machine is equipped with the operat- 
ing table L of a link grinder. This table is given a 
partial rotary and reverse motion by means of suit- 
able lever connections and gear-reduction drive from 
an air motor M. The dry-pipe itself is held against 
turning by means of handle H on a special clamp, and 
the nigger head, ball joint, or whatever casting forms 
the lower part of the joint, is bolted to T-slots in table 
L and given a partial rotary and reverse motion when- 
ever the machine is in operation. 

The table speed may be varied to suit the size of the 
joint being ground, but is usually adjusted to about 40 
reversals per minute. 

In the illustration, the exhaust pipe P of an articu- 
lated locomotive is being ground to a seat on one of the 
large ball joints required to make a flexible connection. 
This heavy pipe may be readily raised whenever neces- 
sary for redistributing the oil and abrasive, or for in- 
spection, by simply opening a small valve which admits 
air to the cylinder. This is a three-way valve which, 
when closed, exhausts air from the cylinder and lowers 
the pipe E back on the ball seat. The feature of this 
machine is that mechanical labor in grinding dry-pipe 
joints is eliminated and one man can do the job, where- 
as two or more were formerly required. 


Addition to Murex 
Coated Electrodes 


The Metal & Thermit Corporation, New York, an- 
nounces an addition to its line of Murex heavy coated 
electrodes for arc welding. The electrode, known as 
Murex type N, is designed for bridging gaps where the 
fit between plates is poor and, in the smaller sizes, may 
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be used on vertical and overhead work, or to make 
rapid, single pass welds on light gage materials. In ad- 
dition, it can be used to produce single or multiple pass 
fillets. 

The physical properties of the metal deposited by the 
Murex type N electrode are said to range from 74,000 
to 84,000 Ib. per. sq. in. in tensile strength with 26 to 
24 per cent ductility. The electrode is also said to work 
equally well with either direct or alternating current and 
may be used either with straight or reversed polarity. 


Eleetrie-Hy draulie 
Riveter 


An electric-hydraulic riveter has recently been added 
to its line by the Hanna Engineering Works, Chicago, 
Ill. The power unit of the riveter is a combination of 
a motor-driven primary pump, a valve mechanism and 
an intensifier. The fluid pressure developed is trans- 
mitted to the riveter by flexibile high-pressure hose. It 
provides a rapid advance of the ram to the rivet, and 
the rapid return of the ram to its normal position. 

The operator controls the riveting cycle by depress- 
ing a pilot or trigger switch which operates a solenoid- 
actuated valve permitting the fluid under primary pres- 
sure to flow directly to the riveter cylinder. At the in- 
stant the riveter ram or plunger has preformed the rivet 
to whatever is within the capacity of the primary pres- 


Portable 20-ton electric-hydraulic riveter 


sure, the intensifier acts automatically to boost the 
pressure to that which will finish the rivet. When the 
maximum pressure has been exerted upon the rivet, the 
primary control valve is automatically reversed, and the 
ram returns to the starting position whereupon the pri- 
mary control valve automatically shifts to its neutral 
position. 

The release of the pilot switch will reverse the ram 
movement whether it be in the primary or high-pressure 
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stage of the riveting cycle. Likewise, depressing the 
pilot switch will change the return ram movement to a 
forward or driving stroke. As long as the operator de- 
presses the pilot switch the riveter will complete a cycle 
and only one. He must release the switch and depress it 
again to start another cycle. Thus, a repeat cycle can- 
not take place. 

To protect the operator, a low-voltage transformer is 
built into the power unit for the pilot-switch circuit. 
Thermal-overload relays protect the motor. The unit 
illustrated exerts 20 tons on the dies and is capable of 
driving 3-in. rivets cold, forming a full button head. 
Portable and stationary units for driving rivets up to 
1% in. hot are also available. 


All-welded 
Drop Pit Table 


The Shaw Box Crane & Hoist Company, Inc., Division 
of Manning, Maxwell & Moore, Inc., Muskegon, Mich., 
has developed a drop-pit table of all-welded construction 
for use at division-point back shops and roundhouses. 
This unit is constructed entirely by arc welding and is 
made in both movable and stationary types for removing 
and replacing locomotive driving-wheel sets and engine 
and trailer trucks, as well as for use in car shops. 

Three independent units make up the complete table— 
the truck, lifting table and table top. The lifting table, 
operated by push-button control, is raised and lowered 
between rigid steel columns, mounted on the truck, by 
four drums and four flat steel flexible cables. The 
drums are operated simultaneously by one motor through 
two duplicate gear drives contained in the table. Hence, 
an equal pull is applied at each corner of the table. The 
columns support and guide the table. The table top is 
detachable and is equipped with locking bars and sec- 
tions of rails to form a continuous track over the pit 
when locked in position. 

The feature of the design of this drop-pit table is the 
use of the four flexible cables and winding drums for 
raising the load, rather than the former practice of using 
jack screws. This permits the raising or lowering of the 
load without spotting accurately on the table top. The 


The Shaw arc-welded drop-pit table 
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The Shaw arc-welded drop-pit table installed at the Cincinnati Union 
Terminal, Cincinnati, Ohio 


table is moved along its track on four wheels driven by 
gearing connected with an electric motor mounted on the 
base of the unit. 

The unit is supported by four standard H-columns 
carried on and welded to a base composed of two H- 
columns welded integral with cross connecting members. 
Additional stiffness is provided the vertical columns by 
steel gusset plates welded to them and to the base. The 
lifting table is also fabricated by welding a number of 
separate parts, including channels, H-columns, plate, and 
angles, into a single piece of steel. Arc welding is re- 
ported to save approximately 15 per cent in weight. 

Operating advantages claimed for the arc-welded drop- 
pit table are as follows: It will not bind or stick when 
loading is unbalanced because it is designed for unbal- 
anced loading and there is an equal pull at each corner of 
the table. The water nuisance sometimes prevalent in 
pits is eliminated because there are no guides to destroy 
water proofing in pit walls. Maintenance costs are low 
because all gearing operates in baths of oil in sealed en- 
closures. It is safe because it cannot be lowered except 
by power, and the table stops instantly when power is 
shut off. The table is stopped by an automatic stop when 
it reaches its highest or lowest position. 


Improved Geist 
Roller Pipe Cutter 


An improvement has been made recently on the No. 4 
Geist roller pipe cutter which is marketed by the Landis 
Machine Company, Waynesboro, Pa. The shaft which 
carries the disc cutter is now being mounted in Timken 
roller bearings instead of bronze bushed bearings as 
heretofore used. 

This improvement has been incorporated in the cutter 
to give it added rigidity and to insure precise alignment 


Railway Mechanical Engineer 
JANUARY, 1937 


The Geist pipe cutter with the disc mounted in Timken roller 
bearings 


between the cutter shaft and the rollers, thus minimizing 
the cutting time, reducing the burr thrown up on the pipe 
and increasing the life of the disc cutter. The machine 
can be used for cutting %4-in. to 4-in. pipes, inclusive. 

* * * 


Convenient, safe and portable steel platform 
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Non-condensing steam turbine locomotives on the Grangesberg-Oxelosund Railways in Sweden 


Machinery and Tools 


Tue Louisville & Nashville has author- 
ized the expenditure of about $500,000 for 
new shop machinery during 1937. 


The New York, New Haven & Hartford 
has ordered a 90-in. driving wheel lathe 
from William Sellers & Co., Inc. 


The Western Pacific has ordered one 
200-ton wrecking crane and several special 
shop tools from the Industrial Brownhoist 
Company. 


The Swedish Turbine 
Locomotives 


Tue photograph reproduced on this page 
shows three Ljungstrom non-condensing 
steam turbine locomotives on the Granges- 
berg-Oxelosund Railways in Sweden. The 
locomotive in the foreground has been in 
service since 1932 and the two back of it 
have been placed in service more recently. 
The older locomotive has made about 135,- 
000 miles in slow-speed heavy freight 
service, running about 71,500 miles be- 
tween general repairs, which is said to 
compare with 31,000 to 36,000 miles for 
the reciprocating locomotives on this rail- 
road. Comparative tests between older 
turbine and reciprocating locomotives 
which were run in July, 1933, are said to 
have shown a fuel saving of 23.8 per cent 
for the turbine locomotive, and the low 
fuel consumption of the turbine locomo- 
tive is said to be still maintained. The 
locomotive has an adhesive weight of 72 
tons and is in service hauling iron-ore 
trains of 750 tons on 1 per cent ruling 
grades. 


More Attention to Maintenance 
of Draft Gears 


In Circular DV-889 recently issued Sec- 
retary Hawthorne of the Mechanical Divi- 
sion, Association of American Railroads, 
calls attention to the fact that on June 9, 
1936, W. J. Patterson, director, Bureau 
of Safety, Interstate Commerce Commis- 
sion, advised that from the investigations 
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of accidents attributable to draft-gear fail- 
ures it is evident that the recommended 
practice rules covering inspection and 
maintenance of draft gears and attach- 
ments by car owners adopted by letter 
ballot in 1934 are not being complied with 
by some carriers and private-car lines. 
The circular urges the member roads and 
private-car owners to establish a program 
of draft-gear maintenance conforming to 
the A.A.R. recommended practice and re- 
quests that each railroad and car owner 
submit to the secretary of the Mechanical 
Division a copy of such instructions as 
may now be issued to carry out the rec- 
ommended practice of the association. 


Observance of Loading Rules 


MECHANICAL Division Circular D. V.— 
890. recently issued by the secretary, reads 
as follows: : 

Complaints are being received that some 
railroads are accepting open top cars on 
which loads are not secured in accordance 
with the Rules Governing the Loading of 
Commodities on Open Top Cars. Some 
of these complaints have been investigated 
by the Mechanical Inspection Department 
and found to be justified. 

Interchange Rule 2 provides that loaded 
cars must be accepted with certain excep- 
tions, one of which is— 

“(c) Cars improperly loaded (not con- 
forming with the Rules Governing the 
Loading of Commodities on Open Top 
Cars) when transfer or rearrangement of 
lading is necessary, even though the load 
may have originally conformed to such 
rules.” 

This rule provides for the rejection of 
improperly loaded cars at interchange but, 
since it and the loading rules to which it 
refers, were promulgated in the interest of 
safety and contain the minimum require- 
ments for the safe transportation of com- 
modities involved, it is important that full 
and complete observance be insisted upon 
whether it be in connection with loads of- 
fered in interchange or those offered for 
exclusive movement over the rails of an 
individual carrier. f 


me 


It is urged that proper instructions be 
issued to all concerned that no loads will 
be accepted or offered for movement which 
do not comply with the Rules Governing 
the Loading of Commodities on Open Top 
Cars. 


Equipment Building and 
Betterment Programs 


Tue Southern Pacific has announced 
plans for the construction and rebuilding 
of passenger, freight and motive power 
equipment to cost more than $16,500,000, 
bringing the company’s total appropriation 
for new and modernized cars and locomo- 
tives during the last 12 months to over 
$41,000,000. The latest appropriation pro- 
vides for the expenditure of nearly $15,- 
000,000 for new rolling stock and motive 
power and includes the following items: 
28 new steam locomotives—l4 to be 
streamlined and designed for passenger 
service; 2,725 new freight cars, including 
1,175 automobile cars; 41 new passenger 
cars—all of modern light-weight type. Air- 
conditioning and modernization of passen- 
ger-train equipment will cost $1,200,000. 
Details of orders for some of this equip- 
ment are reported elsewhere in these col- 
umns. 

The St. Louis Southwestern has been 
authorized by the federal court to spend 
$1,825,715 for the building of 5 locomo- 
tives, the purchase of 10 air-conditioned 
passenger coaches and for general addi- 
tions and betterments. 

The Great Northern has adopted a pro- 
gram of rehabilitation calling for the ex- 
penditure of $33,000,000, the completion of 
the program depending upon a continued 
rise in the company’s revenues. Of the 
total, $22,000,000 will be spent for regular 
maintenance work; $6,500,000 for 500 new 
ore cars, 500 gondola cars and 1,000 box 
cars (reported elsewhere in these col- 
umns); $2,750,000 for rebuilding 11,000 
freight cars in company shops, and the 
purchase of 12 coaches; and $1,750,000 for 
rails and fastenings. 


(Continued on second left-hand page) 
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Jim Evans 


and 


BOOSTER _ 
POWER! 7 


You have read about Jim Evans in the Railway Mechanical Engineer and 
sympathized with his problems. A few days ago he found the Booster a 
"life saver." 

He was right up against it for an engine for a heavy fast freight. The 
regular engine was delayed by a firebox patch—the shop air compressor 
broke down and the job just couldn't be finished in time. 

He had to send out a lighter engine to haul the train. But it had a Booster. 

The added power of the Booster enabled the locomotive to start the 
train and get it over the ruling grade. 

Schedules were maintained and 
there were no "explanations" to 
worry about. 

On any locomotive the Booster 
places it in the class above in the 
hauling capacity. 


Because material and tolerances are just right for the job, genuine Franklin repair parts give maximum service life. 


CLIN RaiLway SUPPLY COMPANY, ÎNC. 
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May the revival of 


railroad transportation activity continue 
unhindered and unabated during the 
New Year through the influence of new 
methods, new materials, new equipment, 
new attitudes .... Our contribution to 
this “renaissance in railroading” shall 
be Air Brakes that are in 


tune with the times.. 


SS 


WESTINGHOUSE AIR BRAKE CO. 


GENERAL OFFICE AND WORKS « « >» >» WILMERDING, PENNSYLVANIA 


The St. Louis-San Francisco has applied 
to the United States district court at St. 
Louis, Mo., for permission to spend $2,- 
184,875 for the widening of cuts and fills, 
the replacement of old rails, the construc- 
tion of bridges, the repair of station build- 
ings and the repairing of locomotives. It 
also seeks permission to scrap 25 locomo- 
tives and 695 passenger and freight cars. 

The Missouri Pacific on December 28 
was granted permission by the Federal 
District Court at St. Louis to spend $8,- 
552,302 for additions and betterments. 

Included will be: $114,000 for an engine 
house at Atchison, Kan.; $125,870 for a 
12-stall extension to the enginehouse at 
Kansas City, Mo.; $67,500 for a 9-stall 
extension to the roundhouse at Omaha, 
Neb.; $103,800 for improvements to the 
power plant at the shops at North Little 
Rock, Ark.; $2,671,470 for rails, fasten- 
ings and labor; $611,000 for automatic 
block signals, and the balance for equip- 
ment, air conditioning, modernizing cars 
and miscellaneous expense incident to 
operation of the property. 

The Chicago & North Western on De- 
cember 29, was authorized by the federal 
district court at Chicago to purchase $6,- 
307,500 of new equipment as follows: 
$1,000,000 for eight streamlined passenger 
locomotives with 84-in. driving wheels, two 
for use on the “Four Hundred” and six 
for use on through trains between Chi- 
cago and Omaha; $1,385,000 for 23 “Chal- 


J. E. MAHONEY, representative of the 
P. & M. Company, Chicago, has been pro- 
moted to Chicago district sales agent. 


Watter D. Snyper has been appointed 
eastern sales representative of the Ajax 
Manufacturing Company, Cleveland, Ohio. 


Avsert E. Hit, service engineer of 
Standard Equipments, Inc., with headquar- 
ters in New York, has been appointed 
western manager in charge of sales and 
engineering, with headquarters at Chicago. 


THE CORBETT CORPORATION, Sawyer and 
Winter streets, Houston, Texas, has been 
appointed Texas sales representatives for 
the Globe Steel Tubes Company, 3839 W. 
Burnham street, Milwaukee, Wis. 


N. M. Lower, who has been associated 
for several years with the Standard Stoker 
Company, Inc., at its New York office, 
has been appointed works manager of the 
company, with headquarters at Erie, Pa. 


Tue Epwarp G. Bupp MANUFACTURING 
Company, railway division, has opened a 
mid-western sales and service office in the 
Railway Exchange building, Chicago. 
Thomas H. Henkle, western sales manager, 
is in charge of the office. 


C. E. Murpny, 415 Midland building, 
Cleveland, Ohio, has been appointed repre- 
sentative in that region of the Graham- 
White Sander Corporation, Roanoke, Va., 
and W. P. Thomas, 4155 Garfield avenue, 
Minneapolis, Minn., has been appointed 
representative for the Minneapolis and St. 
Paul region. Mr. Thomas was formerly 
road foreman of engines on the Minneap- 
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lenger”-type coaches of which 10 will be 
used on the Chicago-Los Angeles “Chal- 
lenger” and 13 on two new “Challengers” 
which will be placed in service between 
Chicago and San Francisco, and Chicago 
and Portland about June 1; $1,540,000 for 
500 seventy-ton hopper cars ; $2,000,000 for 
500 fifty-ton automobile cars; and $382,- 
500 for 150 seventy-ton ballast cars. 

The Norfolk & Western will buy 1,000 
hopper coal cars and 40,000 tons of 131-Ib. 
rail and fastenings. The coal cars are in 
addition to the 500 gondolas and 500 hopper 
coal cars to be built in the company’s shops 
at Roanoke, Va., as reported in the De- 
cember issue. The total cost of this equip- 
ment and rail, including the eight 2-6-6-4 
locomotives reported also in December 
will be about $8,000,000. 

The Western Pacific has awarded a 
contract to Ryberg Brothers, Salt Lake 
City, Utah, for work in connection with 
the extension of its enginehouse at Oro- 
ville, Cal., at a cost of approximately 
$51,000. The work to be done under this 
contract involves the construction of six 
additional stalls in the enginehouse, which 
now embodies eight stalls, to accommodate 
locomotives having an overall length of 
118 ft. the new stalls will be 140 ft. in 
length, or 40 ft. longer than the existing 
stalls. Equipment to be installed in the 
enginehouse addition includes a Whiting 
drop table and swing gates, a truck drop 
pit and a 100-ft. monorail hoist. 

The Southern Pacific, the Chicago & 


Supply Trade Notes 


olis & St. Louis and was service engineer 
of the Franklin Railway Supply Company. 


GeorcE B. CHRISTIAN, formerly sales 
engineer, western territory, for the Wine 
Railway Appliance Company, Toledo, Ohio, 
has been appointed assistant general sales 
manager, and Cleon M. Hannaford has 
been appointed sales engineer, western ter- 
ritory, both with headquarters at Toledo. 


HerMAN H. Linp has been appointed 
executive vice-president of the American 
Institute of Bolt, Nut and Rivet Manu- 


Herman H. Lind 


facturers, with headquarters in the Guar- 
dian building, Cleveland, Ohio. For 17 
years Mr. Lind was engaged in account- 
ing, engineering, production and sales work 


North Western and the Union Pacific have 
placed an order with the Pullman-Standard 
Car Manufacturing Company for two light- 
weight, streamline trains. These trains, 
the largest built thus far, for service be- 
tween Chicago and San Francisco and Los 
Angeles, will replace the present City oí 
Los Angeles and City of San Francisco, 
which will be transferred to other service. 
The Diesel-electric locomotives, of 5,400 
hp. capacity each, will be built by the 
Electro-Motive Corporation. Each train 
will consist of 14 cars, with a total length, 
including the locomotive, of 1,250 ft. The 
three-unit locomotive will be 208 ft. 8 in. 
in length, and each unit will have two 900- 
hp. Diesel-electric power plants. The first 
car will house the auxiliary Diesel-genera- 
tor sets used for air conditioning and train 
lighting. In the Pullman equipment there 
will be a duplex bedroom car on each train, 
while other Pullman accommodations will 
include sections, compartments, drawing 
rooms and individual and double bedrooms. 
The berths on all cars will be wider and 
longer than those on conventional equip- 
ment. Each train will have two dining 
cars; one on each train will be of the 
coffee shop type for service of popular 
priced meals. The total capacity of the 
City of San Francisco will be 228, with 
174 Pullman passengers and 54 coach pas- 
sengers. The City of Los Angeles will 
have Pullman accommodations for 150 pas- 


sengers and 104 coach passengers, a total 
of 254. 


in the manufacturing field. From 1923 to 
1930 he was active in consulting and ne- 
gotiating work for various manufacturers. 
In the latter year he became general 
manager of the Malleable Iron Research 
Institute, and from July, 1932, through 
1936 was general manager of the National 
Machine Tool Builders’ Association. 


Tue AMERICAN Roiitnc Mitt Com- 
PANY, Middletown, Ohio, has started work 
on a new modern research laboratory at 
Middletown, to cost $260,000. The Austin 
Company are the contractors. The labo- 
ratory will replace the building destroyed 
by an explosion in December, 1935. 


Tuomas H. Wiser has been appointed 
general manager of the Bullard-Dunn 
Process Division of the Bullard Company, 
Bridgeport, Conn. This division engineers 
and licenses the use of the Bullard-Dunn 
electro-chemical process for the descaling 
of metals. Thomas E. Dunn, Jr., has also 
been appointed to the sales department of 
the division. His headquarters will be 
at 309 Miller-Storm building, 12015 Lin- 
wood avenue, Detroit, Mich. 


B. C. WILKERSON has been appointed 
chief eastern service engineer of the Su- 
perheater Company, 60 East Forty-Second 
street, New York, and Frank W. Smith 
has been appointed service engineer, serv- 
icing Elesco equipment on New England 
railroads. The headquarters of both men 
will be at New York. Mr. Wilkerson 
until recently serviced Elesco equipment 
in the New England territory. Mr. Smith 
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More speed—more need for MOLY steels 


Faster and faster freight and passenger schedules! 
Greater stresses on equipment! New problems in 
safety! Moly steels are proving an important factor, 
not only in making rolling stock stronger and safer, 
but in making it lighter . ». reducing the dead load 
and enabling increase in pay loads. 

That isn’t all . . . Moly steels save money on con- 
struction costs. They actually cost less than other 
alloy steels having equivalent properties for a given 
purpose. They cast, forge, weld, machine, heat-treat 
better—saving time and material and reducing 


rejects to the minimum. 


Moly steels last longer, even where corrosion is a 
factor . . . reducing maintenance and depreciation 
costs. The added cost for Moly steel wheels is usually 
more than justified. Car frames and bodies are 
On a train-mile or 
any other basis, Moly steels will make a notable 
reduction on over-all operating costs. 


lighter, stronger, more durable. 


Purchasing, engineering and production heads 
will find unusual interest in our technical book, 
“Molybdenum.” Free for the asking—as is also “The 
Moly Matrix,” our monthly news-sheet. Climax 
Molybdenum Company, 500 Fifth Avenue, New York. 


PRODUCERS OF FERRO-MOLYBDENUM. CALCIUM MOLYBDATE AND MOLYBDENUM TRIOXIDE 


started his career as an engineering ap- 
prentice in the employ of the American 
Locomotive Company at Schenectady, 
N. Y. He then had four years of prac- 
tical railroad experience with the Union 
Pacific at Omaha, Neb. With the ex- 
ception of two years in the U. S. Army 
Engineers during the World War, Mr. 
Smith has since been in the engineering 
department of the Superheater Company. 


` Tet: BERNA has been appointed general 
manager of the National Machine Tool 
Builders’ Association, 10525 Carnegie ave- 
nue, Cleveland, Ohio, succeeding Herman 
H. Lind who is now executive vice-presi- 
dent of the American Institute of Bolt, 
Nut and Rivet Manufacturers. Mr. Berna 
is a graduate of Cornell University, where 
he received the degree of mechanical en- 
gineer. For the past six years he has 


Tell Berna 


been general sales manager of the National 
Acme Company of Cleveland. Prior 
thereto he was successively sales manager 
of the Union Twist Drill Company, Athol, 
Mass.; the G. A. Gray Company, Cin- 
cinnati, Ohio, and manager of the Cin- 
cinnati, Ohio, office of Cutler-Hammer. 

George W. BENpER has been appointed 
sales representative of the Equipment 
Specialties Division of the Union Asbes- 
tos & Rubber Company, Chicago, with 
headquarters at St. Paul, Minn., and the 
Howat Equipment Company, Grant build- 
ing, Pittsburgh, Pa., has been appointed 
sales representative in Pittsburgh and other 
eastern territory. 

M. C. Brest, chief engineer of the 
Pressed Steel Car Company, Inc., Pitts- 
burgh, Pa., has been appointed consulting 
engineer, and J. P. Anderson, assistant 
chief engineer, succeeds Mr. Blest as chief 
engineer. Mr. Blest has been associated 
with the Pressed Steel Car Company since 
1901, prior to which time he spent 12 years 
with the Harlan & Hollingsworth Com- 
pany of Wilmington, Del. (now part of 
the Bethlehem Steel Company), where he 
served in various capacities in the passen- 
ger car and ship building departments. He 
first served with the Pressed Steel Car 
Company as draftsman, in 1901, and sub- 
sequently as chief draftsman and in June, 
1912, was appointed mechanical engineer of 
the Western Steel Car & Foundry Com- 
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pany (subsidiary of the Pressed Steel Car 
Company), at Hegewisch, Ill. He went 
to McKees Rocks plant of the Pressed 
Steel Car Company in 1915 as mechanical 
engineer and since 1923 has served as chief 
engineer. 

J. P. Anderson entered the employ of 
the Pressed Steel Car Company as a 
draftsman in May, 1904, and subsequently 
served as assistant chief draftsman and 
chief draftsman until October, 1919. He 
was then transferred to Buenos Aires, 
South America, as sales engineer, return- 
ing in July, 1922, and was appointed as- 
sistant mechanical engineer. The follow- 
ing year he was transferred to the Koppel 
Industrial Car & Equipment Company 
(subsidiary of the Pressed Steel Car Com- 
pany) as assistant chief engineer and in 
February, 1936, returned to the Pressed 
Steel Car Company, at McKees Rocks, as 
assistant chief engineer. 


C. F. CHRISTOPHER, open-hearth super- 
intendent of the Railway Steel-Spring Di- 
vision, American Locomotive Company, 
has been promoted also to the position of 
chief metallurgist, made vacant by the 
death of Paul J. Neely. Mr. Christopher, 
from 1923 to 1928, was with the Jones & 
Laughlin Steel Corporation, serving in 
various positions until he finally became 
assistant superintendent of one of the open- 


C. F. Christopher 


hearth departments. He subsequently to 
1934 was employed by the U. S. Bureau 
of Mines, Carnegie Institute of Technol- 
ogy and Metallurgical Advisory Board and 
then entered the employ of the Railway 
Steel-Spring Division, American Locomo- 
tive Company as open-hearth superinten- 
dent. 


THE SAFETY Car HEATING & LIGHTING 
Co., New York, and the Spicer Manufac- 
turing Company, Toledo, Ohio, have made 
an arrangement under which, hereafter, in 
addition to the direct gear drive now man- 
ufactured and sold by the Spicer Manu- 
facturing Company, that company will also 
manufacture the Safety Car Heating & 
Lighting Co.’s Vee belt and gear drive for 
railway car generators. The Safety Car 
Heating & Lighting Co. will hereafter 
market both types of drives. This ar- 
rangement has been worked out in order 
to take advantage of the specialized man- 
ufacturing facilities of the Spicer Manu- 
facturing Company, and to avoid the du- 


plication of the Safety Car Heating & 
Lighting Co.’s existing nation-wide sales 
and servicing organization. 

Georce H. WEILER has become associ- 
ated with the Vanadium Corporation of 
America as manager, Eastern Railroad di- 
vision, with headquarters in New York 


George H. Weiler 


City. For a number of years Mr. Weiler 
was sales manager of the American Lo- 
comotive Company, New York; later sec- 
retary-manager of the Forging Manufac- 
turers’ Association, New York City, and 
more recently was connected with the 
Standard Steel Works Company, Burn- 
ham, Pa. 

THe TIMKEN Rotter BEARING Com- 
PANY, Canton, Ohio, has announced the 
following changes in its organization: 
Frederick J. Griffiths resigned as a direc- 
tor and as president and director of its 
wholly-owned subsidiary, the Timken Steel 
& Tube Company. William E. Umstattd, 
president of the parent company, has been 
elected also president of the subsidiary, 
and H. H. Timken, Jr., previously a vice- 
president of the Timken Steel & Tube 
Company, has become its executive vice- 
president, in addition to his capacity as 
vice-president and director of the Timken 
Roller Bearing Company. W. Robert 
Timken has been elected director of both 
companies to fill Mr. Griffiths’ unexpired 
terms, and John E. Fick has been appoint- 
ed general superintendent of the steel and 
tube mills, succeeding K. B. Bowman, re- 
signed. 


Obituary 


PauL J. Neexy, chief metallurgist, Rail- 
way Steel-Spring Division, American Lo- 
comotive Company, died at Latrobe, Pa., 
on December 10. Mr. Neely entered the 
employ of the Latrobe plant in 1903 in 
the chemical laboratory, and constantly ad- 
vanced until he became chief metallurgist. 


CuHartes W. Ossorne, chairman of the 
board of directors of the Gold Car Heat- 
ing & Lighting Company, Brooklyn, N. Y., 
died on December 1, at his home in En- 
glewood, N. J. Mr. Osborne celebrated 
his 97th birthday last August and up to 
this time has been active as a member of 
the board. He had been with the company 
since March, 1888, over 48 years ago. 
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YOU'LL GET YOUR 
MONEY'S WORTH 


During the Winter Months 


YOUR TRAINS ARE 
EQUIPPED WITH 


BARCO S¢ca Heat CONNECTIONS 


OWER cost for heating cars—lower maintenance cost— 
satisfied passengers—infrequent repairs—that’s why 
many railroads specify BARCO Metallic Car Steam Heat 


Connections. 


A BARCO connection installed now insures trouble-free 
service for the winter and eliminates those troubles that 


usually occur when your men are the busiest. 


BARCO MANUFACTURING COMPANY 
1811 W. WINNEMAC AVENUE, CHICAGO, ILLINOIS 


THE HOLDEN CO., LTD. 


flange type metallic 


la Canad STEAM HEAT 
Montreal — Moncton — Toronto — Winnipeg — Vancouver CONNECTIONS 


General 


H. W. Reynos, mechanical inspector 
of the Norfolk & Western at Roanoke, 
Va., has been promoted to the position of 
assistant mechanical engineer. 


M. L. Cartson has been appointed su- 
perintendent of motive power of the Mis- 
souri & Arkansas, with headquarters at 
Harrison, Ark., to succeed E. A. Shull, 
who has resigned. 


R. M. Pircuer, assistant engineer of 
tests of the Norfolk & Western, has been 
promoted to the position of mechanical in- 
spector, with headquarters at Roanoke, 
Va., to succeed H. W. Reynolds. 


CHARLES A. GILL, superintendent of mo- 
tive power and rolling equipment of the 
Reading and the Central of New Jersey 
at Reading, Pa., has been appointed gen- 
eral manager of these companies, with 
headquarters at Reading. 


E. J. McSweeney, district master me- 
chanic of the Western lines of the Balti- 
more & Ohio, has been appointed superin- 
tendent of motive power of the Western 
lines, with headquarters as before at Cin- 
cinnati, succeeding G. R. Galloway. 


M. R. ReEeEp, general superintendent of 
motive power of the Central Region of 
the Pennsylvania at Pittsburgh, Pa., has 
been appointed superintendent of motive 
power of the Eastern Pennsylvania divi- 
sion. 


Tuomas W. Demarest, general super- 
intendent of motive power of the Western 
region of the Pennsylvania, with head- 
quarters at Chicago, Ill., has been assigned 
to duty on the staff of the chief of motive 
power at Philadelphia, Pa. 


W. Y. CHeErry, general superintendent 
of motive power of the New York zone 
of the Pennsylvania at New York, has 
been appointed general superintendent of 
motive power of the Western region, with 
headquarters at Chicago, succeeding T. W. 
Demarest. 


G. R. GALLoway, superintendent of mo- 
tive power of the Western lines of the 
Baltimore & Ohio, with headquarters at 
Cincinnati, Ohio, has been appointed super- 
intendent of motive power of the Eastern 
lines, with headquarters at Baltimore, Md., 
succeeding A. K. Galloway. 


E. L. BAcHMAN, master mechanic of the 
Philadelphia division of the Pennsylvania 
at Harrisburg, Pa., has been appointed 
general superintendent of motive power of 
the New York zone, with headquarters at 
New York, succeeding W. Y. Cherry. 


A. K. GALLoway, superintendent of mo- 
tive power of the Eastern lines of the Bal- 
timore & Ohio, with headquarters at Balti- 
more, Md., has been appointed superinten- 
dent of motive power and rolling equip- 
ment of the Reading and the Central of 
New Jersey, with headquarters at Read- 
ing, Pa., succeeding C. A. Gill. 
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Personal Mention 


H. H. Haupt, superintendent of motive 
power of the Eastern and Central Penn- 
sylvania divisions of the Pennsylvania, 
has been appointed general superintendent 
of motive power of the Central region, 
with headquarters at Pittsburgh, Pa., suc- 
ceeding M. R. Reed. 


Master Mechanics and 
Road Foreman 
Joux B. HaLrpay, shop superintendent 
of the Pere Marquette at Wyoming, Mich., 
has been appointed master mechanic of the 
Canadian division, with headquarters at St. 
Thomas, Ont., succeeding Elmer A. Kuhn. 


W. F. Harris, general foreman locomo- 
tive department of the Western lines of 
the Baltimore & Ohio at Willard, Ohio, 
has been appointed master mechanic, with 
headquarters at Akron, Ohio. 


E. M. Carrray, road foreman of en- 
gines of the Western Pacific at Oroville, 
Cal., has been appointed acting master 
mechanic, with headquarters at the Sacra- 
mento (Cal.) shops, to succeed M. T. 
Saunders, master mechanic, who has been 
granted a leave of absence. 


J. S. Bett, assistant enginehouse fore- 
man of the Pennsylvania at Philadelphia, 
Pa., has been appointed assistant master 
mechanic of the Columbus, Cincinnati and 
Toledo divisions, with headquarters at Co- 
lumbus, Ohio. 


Joun Duxnrevy Davenport, who has 
been appointed master mechanic of the 
Chesapeake & Ohio at Hinton, W. Va., as 
noted in the November issue of the Rail- 
way Mechanical Engineer, was born on 
October 22, 1885, at Richmond, Va. He 
received a high-school education and en- 
tered the service of the Chesapeake & 


J. D. Davenport 


Ohio in September, 1902, as a machinist 
apprentice at Richmond. Upon the com- 
pletion of his apprenticeship in 1906 he 
was employed as a machinist until No- 
vember, 1910, when he was promoted to 
the position of machine shop foreman. 
From 1911 until 1920 he was erecting shop 
foreman at Richmond, during the latter 
part of this period being employed as in- 
spector for the C. & O. at Schenectady, 
N. Y., and also as chief locomotive in- 


spector for the Railroad Administration at 
Pittsburgh, Pa. He became general fore- 
man at the Seventeenth street shops of the 
C. & O. at Richmond in January, 1920, 
being transferred to the position of gen- 
eral foreman at Charlottesville, Va., in 
November of the same year. He became 
assistant master mechanic of the Fulton 
shops at Richmond on August 1, 1926, anċ 
on February 1, 1932, was transferred back 
to Charlottesville as general foreman. He 
was appointed assistant master mechanic 
at Hinton on July 1, 1933, and master me- 
chanic on October 1, 1936. 


Obituary 
Rosert A. Reip, master mechanic of the 
Toledo-Ludington division of the Pere 
Marquette, at Saginaw, Mich., died o 
Thursday, December 10, at the age of 61 
Mr. Reid began his 44 years of service 
with the Pere Marquette in 1892 as a ma- 


R. A. Reid 


chinist apprentice. Several years later he 
became night enginehouse foreman and in 
1909 was promoted to the position of gen- 
eral enginehouse foreman. In 1917 he be- 
came general foreman of the machine shop 
at Saginaw and two years later was pro- 
moted to shop superintendent. A year 
later he became assistant master mechanic 
and in 1923, master mechanic. 


WittiAM CUNNINGHAM, chief inter- 
change inspector of the Detroit Car In- 
terchange Inspection Association, died on 
November 5, 1936. Mr. Cunningham was 
born on May 8, 1865. He entered the 
maintenance of way department of the 
Michigan Central at Dexter, Mich., at the 
age of nineteen, and the following yea’ 
entered car department service at Lansing. 
Mich. He was subsequently moved to 
Detroit, Mich., in charge of the car de- 
partment, and later was placed in charge 
of the car department at Jackson, Mich 
Early in the 1900’s he returned to Detroit 
to take charge of passenger-car work. On 
September 5, 1910, he was placed in charge 
of the freight car department of the Pere 
Marquette at Detroit, and on September 
16, 1915, was chosen for the position of 
chief interchange inspector of the Detroit 
Car Interchange Inspection Association. 


Railwa Mochanloai Engins 
x ANUARY, 1937 


Railway Mechanical Engineer 


Founded in 1832 as the American Rail-Road Journal 


With which are also incorporated the National Car Builder, American Engineer and 
Railroad Journal, and Railway Master Mechanic. Name Registered, U. S. Patent Office 


February, 1937 


Volume 111 No. 2 
Locomotives: Gleanings from the Editor’s Mail......--.. 76 
Baldwin Diesel Switcher. sresioi eraras tii iome 51 
Failures of Locomotive Parts..............+..- 59 Car Foremen and Inspectors: 
Summary Tables of Diesel Motive Power........ 63 Š , E B ES 
Diesel-Electric Locomotives in the United States _ Sand-Blasting Operations at Burnside Shops...... 77 
and Canada ........- 60.00 seen cece eee eens 65 Machine for Dismantling Triple Valves.......... 80 
, f the B EL tiv ; 
agn e p a IN d a nt ipsa s F mae ERS a 68 Questions and Answers on the AB Brake........ 80 
Precision Wheel and Axle Work................ 81 
Cars: Stack-Cutting Plate Material.................... 82 
Passenger Cars Air-Conditioned During 1936.... 54 Non- Porous Protective Castine nei cs seis: 85 
General: 
First Sizable Equipment Market Since 1930... :.. 67 Back Shop and Enginehouse: 
Safety Platform For Dome Work............... 86 
Editorials: Puller for Removing Frame Bolts.............. 86 
Photographers, Attention! ...................... e Pipe Bushings Made from Extra-Heavy Pipe.... 87 
Apprentices on TOUT dorearen aR a 1 ‘ : f 
Replacing Machine Tools in Kind.;...sisssss0% 71 Guide Extension for Mounting Crossheads...... 87 
Air-Conditioning Research .............-....06- 72 Taper Cutting Die: Head) messan p rn na we 87 
Hot Boxes CREAR ENR SED ESRI ee Ota sees er eteee 72 Experience Is A Good Teacher (A Walt Wyre 
Twenty-Five Years of Federal Inspection........ 73 GG e S T E AAE A 88 
The Reader’s P Lifting Tongs for Crown Bearings.............. 92 
Sie AI Electrode for Small A.C. Arc Welders.......... 92 
Shopman Disagrees with Mr. Williams.......... 74 
Machinist Objects to Carrying Microscope in His 
Rab saith Sonatas A N S oo fin 74 ING wi eee Ga eens O 93 
Is: This A Car Foreman tsa eepose es taka 75 
Metallurgists Too Much for Shop Inspector...... 75 
In the “Wee Sma” Hours..........0..0.00 cee ees 75 Index to Advertisers............... (Adv. Sec.) 42 
Published on the second day of each month Roy V Wright 


Simmons-Boardman Publishing Corporation Editor, New York 
1309 Noble street, Philadelphia, Pa. Editorial and Executive Offices, 30 
Church street, New York, and 105 West Adams street, Chicago. Branch C. B. Peck 


offices: Terminal Tower, Cleveland; 1081 National Press building, Washington. 2 : 
Managing Editor, New York 


Samuel O. Dunn, Chairman of Board, Subscriptions, including 12 regular monthly 
Chicago; Henry Lee, President, New issues, payable in advance and postage free. E. L. Woodward 
York; Lucius B. Sherman, Vice-Pres. United States, U. S. possessions and Can- Western Editor, Chicago 


and Asst. Treas., Chicago; Cecil R. 
Mills, Vice-Pres., New York; Roy V. 
Wright, Vice-Pres. and Sec., New York; 
Frederick H. Thompson, Vice-Pres., 
Cleveland; Elmer T. Howson, Vice- Church street, New York. 
Pres., Asst. Sec. and Asst. Treas., Chi- 
cago; Frederick C. Koch, Vice-Pres., 


ada: 1 year, $3; 2 years, $5. Foreign 
countries: 1 year, $4; 2 years, $7. Address 


H. C. Wilcox 


H. E. McCandless, circulation manager, 30 £ : 
Associate Editor, New York 


New York; Robert H. Morris, Vize The Railway Mechanical Engineer is a W. J. Hargest 

Pres., Chicago; Bernard L. Johnson, member of the Associated Business Papers Associate Editor, New York 
Vice-Pres., Chicago; Delbert W. Smith, (A. B. P.) and the Audit Bureau of Cir- 

Vice-Pres., Chicago; Robert E. Clement, culations (A. B. C.) and is indexed by 

Vice-Pres., New York; John T. DeMott, the Industrial Arts Index and also by the Robert E. Thayer 


Treas. and Asst. Sec., New York. Engineering Index Service. Business Manager, New York 


RAILWAY MECHANICAL ENGINEER 


The Superintendent of Motive Power of 
a large Eastern railroad said a few days 
ago that “Staybolts are not the problem 
they used to be — we use *Agathon Alloy 
Steel and broken bolts are rare.” » » » 
Agathon Alloy Steel Staybolts have high 
tensile strength, high resistance to vibra- 
tion and fatigue and high resistance to 
corrosion. » » » They definitely prolong 
staybolt life, reduce frequency of renewals 
and reduce staybolt costs, They increase 


Repablic Steel 


PE Ree IE ST 


safety of modern high pressure boilers. 
» » » Likewise, *Toncan Iron for fire- 
boxes provides high resistance to corro- 
sion and safeguards against fire cracking 
at staybolts and rivets. Toncan Iron Fire- 
boxes extend firebox life in bad water 
districts and greatly reduce maintenance. 
» » » Investigate Republic Irons and 
Steels for locomotive service. They are all 
maintenance reducers on modern power. 
Address Department RG. » » » » » » » 
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Aceessibility of Principal Units a Feature of 


Baldwin Diesel Switcher 


Top front view of Baldwin 660-hp. Diesel switcher 


In designing locomotive No. 62,000, a 100-ton Diesel- 
electric switcher recently completed at its Eddystone 
(Pa.) plant the Baldwin Locomotive Works paid par- 
ticular attention to the design and arrangement of en- 
gine and major assemblies so as to produce a locomotive 
in which all parts would be readily accessible. The ob- 
jective in this design was to develop a locomotive es- 
pecially suited to the conditions of switching service 
and one in which maintenance costs would be at a 
minimum. 

The basic feature of the design of the locomotive as 
a whole is the mounting of the engine, main and auxil- 
lary generators, engine radiators, cooling fans and 
traction-motor blower on a common subbase, thus as- 
suring accurate alinement. The subbase is an integral 
steel casting mounted on bolting lugs which are a part 
of the main underframe of the locomotive. A resilient 
composition cork-rubber pad is inserted between the 
subbase and the main underframe to provide protection 
against rail shock. 

This locomotive is powered with a recently-devel- 
oped design of De La Vergne 660-hp. Diesel engine 
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De La Vergne 660-hp. Diesel 
engine and Allis-Chalmers elec- 
trical equipment installed in 
Baldwin 100-ton switcher. The 
design and arrangement of en- 
gine and major assemblies 
make parts readily accessible. 
Maximum tractive force, 
63,600 lb. Speed at contin- 
uous rating is 5.7 m.p.h.; 


maximum speed is 45 m. p- h. 


and Allis-Chalmers electrical equipment. The basic de- 
sign, however, provides for the use of electrical equip- 
ment of other manufacturers, as specified by the 
purchaser. The locomotive operating alone, is designed 
to negotiate a curve of 50 ft. radius and, operating with 
a train, to negotiate a curve having a radius of 120 ft. 
The maximum speed is 45 m. p. h. The general char- 
acteristics of the locomotive are given in the table. 

Locomotive No. 62,000 will be used in the immediate 
future for demonstration service on a number of rail- 
roads. 


The De La Vergne Engine 


The prime mover is a De La Vergne Model VO four- 
cycle, solid injection, cold starting Diesel engine. It has 
a cylinder bore of 12% in., a piston stroke of 15% in, 
and is rated at 660 b.hp. at 600 r.p.m. 

A feature of this engine is the spherically shaped com- ` 
bustion chamber which is cast integral with the cylinder 
head and is connected with the cylinder combustion space 
by a throat. The contour of the chamber and throat is 
such that air rushing in from the cylinder during the 
compression stroke creates a turbulence which induces 
a thorough mixing of the air with the atomized fuel. 

The fuel-injection equipment is of the Bosch type with 
an individual fuel pump for each cylinder and a spray 
valve which enters the side of each spherical combustion 
chamber. Direct combustion occurs in this chamber 
which is offset from the center line of the cylinder and 
is entirely surrounded by water jacketing. This results 
in lower operating temperatures of valves, pistons, piston 
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rings and cylinder liners, complete combustion and ad- 
vantageous lubrication conditions. 

The offset position of the combustion chamber and 
the elimination of a central vertical spray nozzle permit 
the use of a large single exhaust and a single inlet valve 
for each cylinder. The use of two valves, instead of 
four, simplifies the valve gear and allows a shorter and 
more compact cylinder block, as well as more space for 
cooling-water circulation. 

The engine frame is a single rigid casting designed to 
obviate the necessity for through bolts or tie rods. This 
method of construction makes possible a very rigid and 
compact cylinder-block casting. Crankshaft-bearing sup- 
ports are attached to the engine frame. The upper and 
lower main bearing shells can be taken out while the 
engine is in place by removal through the crankcase 
doors. The compact cylinder block makes it possible to 
reduce the length of the crankshaft. 

Piston-ring grooves are cut in an aluminum-bronze 
collar cast in the aluminum piston. This harder alloy 
resists wear and lengthens the life of piston and rings 
as the grooves do not pound out of shape as in the 
softer metal of the piston body. The absence of a central 
spray nozzle in the cylinder head makes possible a flat, 
smooth piston top. Due to low operating temperatures 
of pistons and adjacent parts there is less expansion and 
tendency to bind. Therefore, piston diameters can be 
made closer to cylinder diameters, a feature which pre- 
vents excessive rocking of the piston as a result of piston 
and connecting-rod reactions. 

Cylinder liners are lapped into the cylinder block with 
a metal-to-metal fit. 

Engine speed is controlled by a Woodward variable- 
speed governor which is mechanically connected to the 
operator’s station so that the Diesel engine can be ad- 
justed to any required speed. 


Electrical Equipment 


The electrical equipment for this locomotive was fur- 
nished by the Allis-Chalmers Manufacturing Company. 
The main generator is driven direct by the Diesel engine, 
both being mounted on a common base as previously 
mentioned. The commutator shaft is connected to the 
engine by means of a self-aligning coupling. The gen- 
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erator is both self-excited and separately excited and 
is of the self-ventilated, interpole type, furnishing dc. 
power to the traction motors at a maximum of 600 volts. 
The voltage characteristics of the generators are such 
that, with increasing current, the voltage is reduced so 
that the maximum current, under any conditions, is 
only equal to the maximum starting current of the trac- 
tion motors. 

The self-excited, variable-speed auxiliary generator 


Characteristics of Baldwin Diesel-Electric Switcher 


Rigid wheel base, ft. and in. 
Total wheel base, ft. and in. 
Fuel oil capacity, gal. 
Lubricating oil capacity, gal. 
Water capacity, gal. 
Sand capacity, Ib. 

Tractive force (30 per cent adhesion), 1b. 
Tractive force at continuous rating of motors, Ib. 
M.p.h. at continuous rating of motors .......... 
Maximum speed, m.p.h. 


mounted on the main generator shaft delivers full power 
at from half to full engine speed to all auxiliary motors 
such as those of the traction-motor blower, radiator fan 
and air compressor. It also provides current for battery 
charging. 

A traction-motor blower is mounted under the hood 
on the subbase casting. Air is delivered to an opening 
in the main frame which carries it to the two truck 
center pins. From there it is delivered to the traction 
motors. 

The control is arranged with the four traction motors 
connected in parallel. This simplifies the control circuits 
in that no transition from series to series parallel is 
required. With the parallel connection of traction motors 
the tendency for continued slipping of the wheels of the 
locomotive is reduced. 

The Allis-Chalmers automatic Servo field regulator is 
installed on this locomotive. This electro-mechanical 
device is a main-generator field-excitation regulator inter- 
locked with the Diesel-engine governor and connected 


A close-up of the locomotive 
during construction with the hood 
removed showing power plant 
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The underframe is an integral 
steel casting in which are con- 
tained the 500-gal. fuel oil tank, 
storage-battery compartment, sand 
boxes and motor air ducts 


to a resistor in the circuit of the separately excited field 
of the main generator. This device regulates the main- 
generator excitation, not as a function of the electrical 
conditions, but entirely through the governor of the 
Diesel engine. It automatically increases the generator 
voltage as the motor current decreases, so that the 
engine load is constant at all times within the operating 
range of the locomotive, regardless of the speed or 
tractive force. 

If one or more Diesel-engine cylinders become inoper- 
ative, the main-generator output is automatically reduced 
to correspond with the reduced engine output so that the 
engine is not overloaded. 

An electrical equipment box is located under the main 
frame between the trucks. It houses the equipment con- 
nected in the main power circuits along with the neces- 
sary wiring. The box has hinged doors on all four sides, 
making wiring and electrical devices easily accessible. 


Other Features of Construction 


The underframe of the locomotive is an integral steel 
casting in which are incorporated bolting lugs for the 
engine-generator subbase, 500-gallon fuel oil tank, stor- 
age-battery compartment, sand boxes, cab steps, traction 
motor air ducts, and housings for draft gear and truck 
center pins. Storage-battery compartments are easily 
accessible through trap doors for filling or replacing bat- 
teries. The interiors of the compartments are protected 
with acid-resisting paint. 

The four-wheel swivel trucks have integral cast-steel 
frames, incorporating air passages through the center 
pin and bolster to the motor inlet. The rolled-steel 
wheels are 40 in. in diameter. The journals are equipped 
with Timken roller bearings, but friction bearings can 
be used on a locomotive of this type if desired. The 
pedestal ways of the truck frame and boxes are lined 
with manganese steel and provided with oil pockets to 
lubricate the wearing faces. 

_A feature of the truck design is the provision for drop- 
ping a set of wheels without removing the traction motor 
from the axle. 

_ The weatherproof engine hood is of steel plate, hav- 
ing removable top with sliding hatches and removable 
hinged doors alongside the engine and generator, giving 
access to parts requiring attention and possible replace- 
ment. The entire roof and sides of the hood can be re- 
moved if desired. The front section houses the radiators, 
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cooling fan and motor, traction-motor blower and the 
compressor compartment. 

The radiators are mounted vertically in the sides of the 
hood to prevent blanketing and insure a free circulation 
of air even though the front of the locomotive may be 
close against a box car or other high piece of equipment. 
The radiators have a capacity of 248 gallons of water 
and sufficient additional capacity to cool the engine 
lubricating oil. Radiator-fan speed can be controlled by 
the operator who thus adjusts cooling-water temperature 
to suit outside weather conditions. 

Fuel is pumped from the tank in the main underframe 
by a geared pump driven by a 1⁄4-hp. motor to filters, 
mounted in the hood. After going through the filters, 
the oil passes into an auxiliary tank under the top of 
the hood. This tank holds 12 gallons and its purpose is 
to insure a supply of fuel for several hours’ operation in 
case of an accident to the fuel pump. Fuel is fed by 
gravity from the auxiliary tank to the engine pump, 
thence to the Bosch fuel pump and sprayed into the 
combustion chamber. 

An emergency hand pump is placed in the fuel-oil line 
between the main reservoir and the strainer to be used 
in the rare event that the motor-driven pump fails. An 
emergency fuel cut-off valve is installed on the loco- 
motive and can be actuated by either one of two handles, 
one located in the cab and the other on the outside of 
the frame. 

The steel cab is entirely lined and floored with cork. 
Doors are of pressed steel and window frames are of 
extruded aluminum. The entire locomotive, including 
engine, generator, traction motor, auxiliaries, lights and 
various accessories, is controlled from the cab. The con- 
trol stand is on the right side. The operator not only 
has clear vision directly in front of him on the right- 
hand side, but clear vision is also provided forward 
along the left-hand side by a suitable mirror. The hood 
is only 66 in. wide which gives excellent visibility. All 
doors and windows are weather-stripped and an auto- 
matic hot-water heater provides comfort in winter. Wind- 
shield wipers and awnings are regular equipment. 

The accessories used on this locomotive include the 
following: Miner A-22XB friction draft gear; Type E 
A.A.R. swivel-shank top operating couplers; bell with 
internal quick-acting bell ringer ; Pneuphonic horn; Sun- 
beam 12-in. round-case headlights built into cab and 
hood, respectively, and King top-operated sanders. 


53 


i 008 “g'n = Apog E E a 
096 pmo spog 103-410- A ol 1 wya ee 
oz O £ o'n 009 apxg Apog 99 HLT 4 if wooly aeonper poedg 
oz? 09 f a ose apixa = Apog IPO ISLI £ Li uoa Jaonpea peodg 
oz oF er aes oos opr = Apog Waly + 1 toon seonper poodg 
oz O £ an ose I'S’ Apog Iq FLL £ 1 wooly saonper poedg 
02 o g 2 °8 ose apg  pog 9Pq 3811 e 1 uoo seonpar peodg 
Ziz- 
0t+/037 09 £ a8 000'I uospq Apog y9q IA eel z uoaig w0 
“T 
OvF.022 09 £ ae 000°T uompq Apog Wq LL £-1 t uoaa g INOW 
os uompq spog 4q WL Ol 1 wey 
$8 opzag Apog wp s I ep 
061‘ uompa — Apog wD <3 I wooly 101% 
969 uosipy Apog mD s l bod 
seg epixq Apog w9 g I wp 
ors uompq  Apog een) 4 I wep 
ors uompy  Apog wp + I ap eoe 
8s apixq Apog my g I wep 
$89 əpixq Apog mH + I aay 
089 uospg Apog 99 IWA s I wooly 29-A 
965 uompd  Apog wp £ I wooly eq A 
6S uosipy Apog = ea-ypq-A £ 1 wow 
s6s uompy  Apog Wp £ I ep 
000'T əpousqyey por Apog məq- S42 l my o o veooon 
009 apousqye y pmo) Apog  18ə3-4jaq-A £ if S, TESAEaRe 
089 usp Apog morn £ I wp neante 
Sge epxq pog 109 £ I wep 
009 apourysy pmor Apog W9 £ 1 ao] 
ges epxyq “pog 100) £ I wp 
$6¢ uosipq 4 Apog qe) £ I wp veces 
009 apouvgyey por, Apog 1p £ 1 wp 
“yous ur 
PUL uyeyo—Jeuruns 7 I Of | ARENT 
009 Pon pus opixq ‘uosipy) POUL ueq Wy] S if WR- ERER 
PUL s 1 pos 
ELTA uompq Apog 1Pq eia + 1 Py ar 
LETA uosipg Apog 3Rq WL 3 T wjp ceecee 
. i mas pq A 342-1 
000°T T'8'N Pue'M “H ‘PMoH ‘epg Apog Nq FLI Laas z Woody 20704 
000,1 opxg Apog Pq 9 z uoaa w0 
oooi epg Apog wai 9 z uoaa g PSA 
‘ mq ed 342-1 
000°T “T'S Paw "MM ‘PRON prq Apog HAQ Fid AI 4 uoo WW 
009 uospq Apog 1199 WELT Ol 1 mea Oo vevenn 
009 uostpA Apog 4Pq LT Ol I wea o ovovoun 
rl 
098 apixq PUL 9 PLT Z-I z mem o eeenen 
oss apg PUL PII 2 I BWM O Veooon 
oss PRA PUL qaa 4 L i I mea o vecos 
088 apg PUL IPA FL a z eM 
0s8 opg PUL 9Pq ISL #1 eM 
oss apixq PUL, 99 SLT a z mey oOo eecocs 
oss epixq PUL 9P9 Ly Z-1 z ma O vecos 
SoA SPAD EBJA p Ayoudeg oew Banunop 9A] “a1 oN quenzupy bau 
noe “TH- day Jo odd], p Aypedeg Jowaduog 
Ayddng 130d PrO wuayeg 23w10 senn) 


34 
OK 


"T P'HO APS 


9£61 Žunnq pouompuonp-ary sae) 13ĝuəssed 


a 


MNAGADMHTDMADOWANAN 


MNO 
Foo 


no 
NA 


0'0 


TONJO CU A'O 


"ep Jo "029 


ogpeg “weg 


"ASN “UBD 


“WP? 


‘O?'a 


"TO'Y 


“A'S PLY 


peomey 


Railway Mechanical Engineer 
FEBRUARY, 1937 


54 


o-€1 


sie uompa ápog kai : 5 \ wp o oceeene 9 UU eo] ang at 
082 vompy  <pog IPA LI + z ma ETA “1? HO “epg sefe 35 baths 4) s 
009 uospa Apog Pq LT £ if od P alin: 00 Ua eo] mego 1 
SLE uospa —Apog 9P LT r I i E OU or noqo £ 
002 uospg 4pog Wq SLE + if æ N 0 U U oor “que g 
sue vompg spog 9P4 FLT £ 1 æ 0 U U aJ quo s ‘aed OW 
az o e a 009 pmog spg = aPQ + I uossg onpas peodg DRO Bd Ton odmor + 
009 pmoÐ pog = Id e 1 uosa onus ven) somem TN snd è e WAS BP ALW'N 
Ove uospq  Apog 199 SLT + J a) le lala qUeaayngR æ səqoso0 s 4000 Care 
oe ode ae ompa pus epg Apo = WAI Or 1 mye 1? HO spy g wwo 6g NPT 
spog IWA A £ i uoJ Jaonpo1 poodg O° 'O Bd TON ‘quo9 I 
` Apog 9P9 38L £ l woody seonper poodg 0'A'O 8d TOW Bunof- ose) I 
06 o e o's Sle peog 12 ‘uompa 1p) Apog IWQ LT £ i wooly onpas poodg O'°A'O Bid ‘QW arqo £ 
Apog IPQ LT £ I wooly sooner peodg o'H 08 'd “ON soqos ug 
a 006 uompg Apog Pq Pe e ? e a a {oy bad § ssoupng e “9920 “TI 
E oos „Pag = Apog 3Pq-A $ 1 so) ae aaa 0 U U oo] spud ¥ 
oos pmopg‘opngg spog 9P9-A á T DLA A ee "D'U U kag | WAV + uqHON “2 
s-1 
D ose uonpg  Apog Wq LT £-I z? WBM O O VUUUSY TPH ‘OD Ang ‘oof “45 souq £ 
$ 009 noma spog APA OT 1 wm 1 P'HO 4g zh 36 qos or 
ie 008 compq spog 94d LT £-1 PA come I ?'H ‘O Ang “cafe Wg sqovoD 8 48909 WEY CL 
“oe o e 28 vet wapa ouno o onenen Sib z wooly  aaonpoa poodg ‘OW OB WW wong = oud 
Sek nae ee ws ozs “MH Apog Pq eu + I ap verene uno, oor A 
pi Sss a w zs ‘AM spg Pq F 1 pop PHroetettete aumox oo] smapaimey £ AD UP‘ 
ety eee osr pey Apa iq + 1 on nat 1? HD Arg oo] wuz 
ow oO e "8 000°T uospqg Apog P-A 4 1 wooly pod duany = “yoour"oopy sqowog s 
oe oO e ‘o's ost por spog 199 J811 £ I uoaa onpas D'NI 8d TON mye) g AXI 
a tat is 00¢ apg cet teens oa Py ee "1PH D sR aor nuq £ 
i x 3 008 a oeeo oeenn : wjp ete eee tees 1? H'D AS coy ogeu i ara 
ost ‘T'S Apog maa F I uos ouBuo sD sqomsm TON wnt 
I po ieee "A'O V o souq $ 
(0'i Apog Pq SLT 4 20 ¢ ‘9% | 1 io) naa a Ay ooy aq 91 
I Copter teeta ADV oof soqo 6t APLUD 
ose opr qona, WA or I mem “1 PHO APS ‘solo “3g dog ze 
ost opr Apog Pq-A + I uol autaa sey <qome M W ssd è ë Z 
os8 opixg PUL 9P9-A or 1 MT “18H `O EPS K: spog 4i 
oss sprgq PUL IPA ol 1 WA te “TPH ‘O Ag ‘sabe 3g at) eT 
oss epixgq PUL 9PG-A or 1 RUM å oOoceecnn “12H ‘OD ERPE sete 8 esunoy Zz 
oss opang NUL IPA or 1 BPA ee “1 PHO APS ‘sole 9g suq g d?'d 8 '°N'O 
| ZE m ma oi 
oz o e ow ] “souduo posi € Aq uaap 1 Omg Jo qova uoo, f wN oep  ~qoow--oo FA HTEO 0 
(" UO 810781903 “MF-S MOJ PUL SUH poumes IEO-7 Om4 JO YOR UO LI0;BIOUET ‘MI-OG II, wosly WPH enepug  ‘qoow-'oolF uq y 
uosa 0N onspðug  `qoom-oop omno + 
oz O £ ad 000'T peg pog =: 1803-4)9q-A (a T wooly 20K ous,  "qoow-oory sqoso9 8 Kok me: Gre) 
eS moog  amžua sep seer N emmoy e 
a En lewis, Toerien poset ouau sep were TON “erd u 
ads aeaeo UEA e vom ouuo sex) i Soda ha TON mO 9 
ALL Bees ENEO = pumo ses) smmm WN layta] &% 
po ES ously eof aEqo-oye) z A'N? 
APA SPAD eqq op Aypadeg oye Bununowg oar a oN «= enPupy saug mw umsig are peog 
2 ‘o's ay-day yoodky, pt, e: 1099024000 semngoeyn yo odky, pouty Jo oN 
PESTRES EEREN O E E S 
Ajddng aod oping NIE 9282076 opony 


(pənunuon) 9g61 unng pouonpuop-ary sep s93U0SsEg 


55 


Railway Mechanical Engineer 


FEBRUARY, 1937 


08 S 4pog i Bins tA 91 1 uoasg 100W dwəuy = *yoouroapy sonqa £ 
008 suurt Apog pP-II OT l woody 300W əmepug  'qoow-'ooa mond el 
009 Apog yq A 8H I OE ert 00 H U oo “quo ez 
O =- m u ÃO Apog Wq WY 8b I ey Neate ‘00 "UU a səqovog +6 vjuvajásuu g 
ozz o £ ov 009 pmop Apog WIA + i woos] soonpes poodg O'W'0'S‘d "yoo souq z 
oc 0 £ pS 009 Pinon, pog PIA $ 1 uoa g Jə0npəı peedg 9'W ‘O'S ‘d “GoW meq Z 
oz o e os 009 epg  Apog Pq-A b I wooly aeonped poodg O'W'0'S‘d "PIN saqəvo9 + ‘oed “JON 
seen © sue "A OTT 38 008 peg spog 18084-A oz I OE A ULIL 90] ssourng £ 
z o 2e biie “A OTI 38 008 uosipy Apog Cheda] oz I wooly 10,0 amepgug  '“qoow-'oojq ‘quog L 
oz 00 £ o `s “A OTT 38 008 peg = Apog w0 d I uoaa 100W ənepõug =“ Yooul-"99] 7 seqovo) z 
oz oO e£ 08 “A OTI 48 008 uostipy Apog mop 02 T goody 10704 ənepug §=§— |“ Yoou-"09] 7] səqog09 8e “M?'N 
ee uwy ‘omod urea sorjddns 
F pea opixy {ou8ae uree3s Ayane Aq uəaup phe mar wooly 10W "TPH 'O spg  'qəu-o q yw I 
"AJ GZ IUO “UWI, [IVI UVS 169-04], :0N wooly MOW T?°H 04Pppg  'yoow-'oq “quo, I 
aT oos apg cot teeters AR vs aop ereere “1P H'O APS 2] suomi + 
re eee oping cite eee eS ne aj eere JUBANI ao] qnid I 
diets OSF apaq oet eette T zi ap eee TPH AJS oof “quoJ I 
she 000'T opr spog = eaB4joq-A SI I wooly 100 TP HO Seg yow- səqovog SI 
eae əuou: 
ozz o e o Sa oos opr pog  18ə3-49q-A oz T wooly 100W amepßug qow- saqovop os 
i Saas ost apaq eee tee eeseees ie res op teteteeeeees queaqing 29] saqowog oF ‘HP ‘H'N “ACN 
oz o £ 2S 983 opaa Apog PAA á I aoalg aeonpel peedg O WO Sd “Goo spr č “1S P'O AN 
oz o e 08 A ¥9 98 009 epg Apog 2H 0G I uoaa 100 əepißug qow- ayeqo~'sqO I 
oz o £ 08 ‘A $9 38 009 Pinot) = Apog WH 0% I uoaa 1090W ənepiðug  qoəuw-'oə ary, I 
oz o e 08 ‘A #9 38 009 epg = Apog ean) 02 1 wooly 100 əarepiðuy  'qoou-'99] o3unog I 
oz o £ e A 49 38 009 apaq pog OH «0% I wooly 2070 aənepiug  'qoəu'oag —_Yowoo-uayo4yTy i 
oe o e£ es A #9 38 009 : Pinos, spog awe) 02 I uoaa 1090W ənepßug  'qoow-oq “quog i 
See age, CNS oe A 59 38 009 "T'S Pues “MH Ope PONIL mD (d I woory 10,0 əmepiðug ‘yoowu wqn 9% 
oz o e ‘08 'A 9 98 009 pmop ‘pug Apog 1D Z 1 uoedy 100 ənepðug §— "Yooul~"90 7] səqowoN £ 
z o e£ 08 A $9 48 009 Prog) = Apog 1D 0z 1 wooly IHOW ənepug —"YOOUI-"99 [0] nuq I 
A E esee 'A #9 48 009 "M H pue pmop ‘epg q0, mD I woody 1090W anepõug  "qoow-'q ssuq 8% mays48 “DAN 
oss uosipy pog 9Pd ILA ol I cd de See 1 PHO Aes oala “9g saqovoD L 
oss uosipy — Apog Wq WA or I MEM 0 8 UAE SESE ‘TPH OD Ayes cata “9g sould I "18 P°O'N 
osz uospy Apog yq LT fl i i ea. e aa "T'HO 8Ps ‘caf “4g suq T 
o e ov 000'T uosipy g pueoprg g Apog  swod4pq-A 0z I-F wooly 10}0 anepðug = *qoeus-"oaTq ssuq g 
ar e3 928 uosipa — Apog 3 Kai z d : uoaz əuBuə sen eqs qne M "YW suq I 
T- 
SL6-¥ FI 
a uospg Apogi maoga] FI } a } Sia. aiae iiom sei apace 
A ae oe 
oz o9 e a 000'T uosipy pog  1w34q-A 0z Z uoaa 7O anepð'ig  'qoow-'og  sIəurp-aBunoT e 
oz O £ e 000'T uosipy pog wə34pq-A 0 I uoan g 1010} asnogganse jy  'qoow-oq sIəurp-o3unoT £ 
eee .. wane OSZ uosIpy Pos Pq PUA A ; Zz ə eee ewe eens 09 U YW a ssausng b 
oe 0o £ ‘0 0007 pnmon Apog-1 mp OI-1 [d uoaa g 100 anspßug ‘qow smug I 
ae oy os uosipy Apog Mq ILI b z ISM | Aa TP? HO Ayeg ‘vale "4g ayeqo-qovo) Z 
. w uospq — Apog Wa £ 2-92 90 20) qoro 
EA vosipy Apog = PQA 1-98 I NO et X a 
ose uosipq — Apog Wd F d 38M 1 PHO ARES ‘sofa 4g yovog + 
SLE uospq = Apog 9d Iel £ z 907 00 U U bed | s9UIp-osUNOT I 
Sle uosipy © Apog 1q LT + I 99] 00 UU oor JOUTP-qouoy) I 
ost uosipy = Apog Nq FLL £ g 99] 00 “HU ao soupareqo 4 
sge A %3 eee 092 uospq pog Pd FA + z VUM 1? 'H ‘0 42 ‘efe "4S sup-aeqo £ 
ooz oO £ Je] 000'T Pop Apog P-A SI I uoo anrepw qow surp-areqo z 
ae = ia aoe gle uosipy = Apog, Hq Fl d I eo] ome: U a qovos-ojeg g 
<< e $ SERS 74 uosipy Apog 999 3814 $ z WM "I ?°H ‘OD AR, ‘safe “4g ouoo-j8C) g 
ooz O e£ O58 000'T uosipq Apog 1q-A oz T uoo g ənepðug "yoowu Jsəurp-qos09 I : 
see N So aa Sle uosipy = Apog q lA $ I ao 9 UU oo] SOqOCOo-T]1E) L (ponuguog) “vd “OW 
s s oseqd vp yode əy  Zuyunoy eau “my ‘ON quese311j0 x7 OAL samy nue y uraság sno peosrey 
PA PAD 20 ‘0's ‘IW-"dury jo dA, yoodsy, Apovdeg dosseid wo) joodsy, poti Jo N 
4\ddng 1m0q PMO souayeg 93u05 sozenurn 


(ponunuo)) 9¢6[ unng pouompuog-ary savy 1əĝuəssed 


Railway Mechanical Engineer 
FEBRUARY, 1937 


56 


Outaide Power Supply 
Phase Cydes Volts 


Storage Batteries 


of 


Mounting Make 


Generators 


= Bare. 


Manufacturer 


Passenger Cars Air-Conditioned During 1936 (Continued) 


220 
220 
220 
220 
320 
220 
220 


ar 


a. 6. 


a. c 
a. 
a. 
a. 6. 
a. 
a. 
a. 


1,000 

1,000 
2-450 
550 
550 
600 
850 
600 
550 
600 
600 


n two 1 l-uni 
-engine-driven 
Body 
Body 
Body 
Body Exide 


E EE- EEEE 
33 i 

bhannu amk 
BIN GN Gai 
statl ce Sostas Se 
ata 1G 

re. i: Deen ees 

my 


Motor 
Motor 
Motor 
Bpeed 
Speed reducer 
speed 
Speed 


Elec.-mech. P. 8. C. M. C. 
P.8S.C. M.C 
P. 8. C. 

P. 8. C. 
P. 8. C. 
P. 8. C. 
aa Ha 
Pullman ` 
Pullman 
Pullman 
Pullman 


Elec.-mech. P. 8. C. M. C. 
Elec.-mech 


Sleepers 
Chair 
leepers 
lepers 
leepers 
leeper 
Chair 
Sleepers 
Sleepers 
a 
ee, 
pers 


3 
16 


Mechanical Engineer 
ARY, 1937 


1,000 
1,000 
„375 
375 

375 to 450 


| 


Body 3 Exide; 3 K. W.; 5 U. 8. L. 


Body Exide 


PARR 22/22 2 


4 Kw. flat-bel hi drives 
tod 5 Ken Vibe truckemnounted | Edi 


Seeman on t Bon oo hen | N paa nk on heehee pg heen hell eke E> oa ot paat 


Waukesha-Sturtevant 

R. R. Co.-Sturtevant 

Waukesha-Sturtevant 
C. H. & L. 


Bafety C. H. & L. 


Elec.-mech. York 


Mech. 


Obs.-lounge 


HO | ODED tet | IIA CIS Oe OOD | | erties 


Reading 
St. L.-S. F. 
Wabash 
Weet. Pac. 


Union Pac. 


Tent cee 860'I eee TETI 


es Ate es eee 
a 1s ety 1S EYA 


"s13d23js-uopra3əqo pue -əBuno, əpnpouj—) AON 
"sato jteyo-uontaiasqo PUB sjego-yaeos ‘seqo-sBuNo] sapNnirul—y NN 
‘sled JONG pur Youod-uUsyozIy ‘yITOI-ƏJLeƏ 'IeYI-ƏJVƏ ‘ssauIP-yDEOD ‘ssəUIp-ƏBuUNOJ səpnpuj—y NON 


4201 ee fle orz 69 £16 


e . wee ase £ I £ 

Ysk mine z c ears ony zz or 

ce z ee T ce OL mas 

e kes I sig eee aad von Fat c 

r vee nae Lag cl Iz Ic one t9 

9 z z tat sites m" F ° 9 g 
I ase ane ee ase eat £ . £T 91 
psy ol sare ees Set z e ll 91 


i A 
co Ne ho if T of if 8c 
. eee é me skw I ma À 


enm 


Er ete Mae wee e 9 l . z 
sI aces oe š 
ane c . z 


AA 
+ 
"ONMAAMRWN 


oz z å 
š Ne ie oe a8 ; z ži 
ak zR ae sats vA ipe zi be 
shes See ae fos ; si : its z 


x o 


Pe. E N arte UTEAM. 
pe Pea EE OER sied WA 
: EES AEON reer egy Son. 
Pas EAEE EEEE PERE et SET NOS 
i OAA EAEE PEETI ae Weasiings 
aap APIS 
VA SUT 4S 
ieee > BIDEN 
ors co) wewnd 
ome er -eeit 
a TETEA AE EE tag N 
aa . AEA AE EERENS Ne D AOX 
Beis eee aa creer he L NGA R 
P i a TE RA ASN 
buhay AN 
; ene Gorge N 
TEN p KAE SE E ot ee OE ON 
Z 
s 


eee eee eee “eR IIS S BAIS TK 
eee ee eee eens htt eee eres ees ua cop 

6 eee eee see eee ee ee eee Treen Dg 
$9 i cs + wad IIT 
pete 4 . “JON 8319 


"i 
w 


SSES ESES 


g 


SDG 


Itt oe cue, 
9S Se OCT ee Taegu 
6l TE TEETE A EET EA, “Wop cg 


cr HO Rg 
Es eena o y 
Is “AS BCL IV 


aay DRM woos 7 30309fg ao] 
weas 


psn puen y— 


YƏR “Woo ssouisng 
yorg 0392314 
Sws jo adé J" 


(g 30N) 
-ea ISO 1849 
307) yo ƏL 


(3 30N) uor 


Budas 3uuq -qw 


9£g61 uung pəuompuop ary sae jo Lrewmumg 


(V 30N) uotu 43809 


FEBRUARY, 1937 


Railway Mechanioa! Engineer 


58 


- - " 
ROR PAA a A i AA 

—~ po net EA Aas Ah Bits — racer me 

rere > nt A EAA N D AMO eM 


a wete 


RS PIEDA as 
ERANT Tonry N 


eae = 


Fig. 1—Surface of the taper fit of a piston rod, enlarged about six 

times. A prolific cause of failures. Figs. 2, 3 and 4—Fractures caused 

by the rough finish of the taper fit of piston rods (enlarged about 
six times). 


Failures of 


Locomotive Parts” 


THE finish of the taper fit of a piston rod is of first 
importance, and yet this is too frequently overlooked 
in these days of speed in production of repair jobs. Judg- 
ing from the number of failures chargeable to this cause, 
we can profit greatly by making it a subject of thorough 
study and research, and of a campaign of education in 
the repair shops and enginehouses. 

Formerly there were occasional failures because of 
poorly made fillets, where the rod is enlarged for the 
taper fit in the crosshead. One instance was called to 
my attention where the roughing cuts left almost a series 
of steps between the shank of the rod and the taper fit. 
As a matter of fact, the life of this particular rod was 


* Part eight of an article which began in the May, 1936, issue. 
t Assistant test engineer, Canadian National Railways. 
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just about two miles—the piston head then went out 
of the end of the cylinder. 

Today special attention is given to the finish of these 
fillets, with the result that failures at this point have 
practically disappeared. We cannot, however, be satisfied 
until the failures of all kinds are eliminated. The great- 
est progress can, of course, be made by tackling the points 
of greatest weakness. Many failures are caused by 
poor finish of the taper of the piston rod which fits into 
the crosshead. One type of such failures was considered 
in the preceding article of this series. It is true that 
there are now fewer failures in the taper fit than for- 
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merly, but we cannot be satisfied until conditions are 
improved to a point which will eliminate them entirely. 

An example of the kind of finish we do not want to 
have on the taper fit is shown in Fig 1. This is a mag- 
nification of about six diameters; the cutting tool made 
about 70 threads to the inch. There is no question but 
what there are hundreds of such rods in service. As a 
matter of fact, I have seen some shopmen who argued 
that this was a satisfactory and proper finish, yet there 
is little question in my mind but what it has been the 
cause of many failures. 

Several failures which were caused by cracks starting 
from such rough machining are shown in Figs. 2, 3 and 
4. It is rather startling to note the way in which the 
cracks follow along the tool marks. I have known in- 
stances where the crack followed the tool marks half 
way around the circumference of the rod. Aside from 
the failures of such poorly finished taper fits, it is doubt- 
ful if the fit in the crosshead is at all comparable with a 
smooth finished job. 


Improper Taper Fits 

A taper fit which was poorly finished and filed and 
which failed in service is shown in Figs. 5 and 6. This 
fracture started with a fatigue crack, the progress of 
which was at first slow. Quite obviously the finish is 
crude, and yet. I have seen worse jobs, which, needless 
to say, would not have come to my attention had they 
not been the cause of eventual failure. It will be noted 
in Fig. 5 that while the fatigue crack started from the 
surface, some distance from the keyway, the final break 
passed through the end of the keyway. That the finish 
of the hole which was drilled in the keyway was not 
above criticism, is indicated by the score marks which 
clearly appear on its walls. Let me emphasize the fact 
that the inferior workmanship above mentioned is not 
confined to any one shop or to any one road. Examples 
similar to those illustrated will be found in many places. 

A piston rod which disclosed several cracks in the 
taper fit and which was withdrawn from service before 
the rod failed, is shown in Figs. 7 and 8. The fatigue 
cracks are not very pronounced, but may be seen be- 
tween the daubs of paint. In all instances they followed 
the tool marks and undoubtedly would have resulted in 
a complete fracture in a very short time, had they not 
been discovered when the engine was being repaired. It 
will be noted that there were cracks about midway on 
the taper fit on both sides of the rod and that there were 
also cracks just ahead of the keyway. In the latter case 
the corrosion band shows clearly, and the cracks are 
undoubtedly due to a combination of tool marks and 
stress-corrosion. It will also be noted that the edges 
of the keyway are sharp, and not rounded as they should 
be. It is apparent, also, that the rod did not fit prop- 
erly, since the tool marks are practically rubbed out on 
part of the taper fit, but were affected very little, if at 
all on the lower part. 

The standard practice in our shops is now to fit the 
crosshead to a pin ground to the proper taper, and the 
taper fit on the piston rod to a sleeve. These gages are 
carefully checked and hardened, and it is thus possible 
to maintain a standard taper fit both on the piston rod 
and in the crosshead. As a result of this improvement 
there has been a marked reduction in failures. 

An interesting fracture is shown in Figs. 9, 10 and 
11. A close examination of the taper fit on the rod in- 
dicated rough filing of the surface. The fatigue cracks 
started from this rough finish, and to the left of the 
end of the keyway. The final fracture, however, passed 
through the keyway, as is clearly disclosed from Figs. 
10 and 11, which show the two fractured surfaces, male 
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and female. There may be some question as to whether 
the cause of the crack was the rough filing of the rod 
or stress-corrosion. It would appear, however, to be 
a combination of both of these causes, the file marks 
aiding the stress-corrosion and concentrating the stresses. 
Had the finish been smooth and the taper fit correct, 
the fracture would not have taken place where it did, 
but farther from the end of the keyway, as in those 
fractures which were considered in the preceding article 
of this series in the January, 1937, number. It is worthy 
of comment, also, that the keyway in question has 
sharp edges. 

Another break in the taper fit of a piston rod is shown 
in Figs. 12 and 13. Here, again, the surface was filed 
and the failures can be attributed to a possible combina- 
tion of fatigue cracks starting in the file marks, and 
stress-corrosion. This fracture is noteworthy because 
of the well-developed fatigue crack, the beginnings of 
which could readily be checked with markings on the 
finished surface. 

Another pronounced case of tool marks which even- 
tually caused the failure of a piston rod in the taper fit 
is illustrated in Figs. 14 and 15. Here we have the 
frilled fractured end, indicating that fatigue cracks 
started in several planes and then joined up as the frac- 
tures progressed. In order to give some idea of the 
way in which the break follows the tool marks on a 
badly finished piston rod, a greatly enlarged view of the 
broken end of a rod is shown in Fig. 16. : 


Fig. 5—Fractured end of a piston rod through the taper fit. Fatige 
crack started on the poorly finished surface. The section through te 
keyway indicates the rough finish of the drilled hole. Fig. 6—Sik 
view of a broken piston rod, fracture of which is shown in Fig. 5. 
Figs. 7 and 8—Cracks which were started on both sides of the taer 
fit of a piston rod are shown between the daubs of paint. Note th 
corrosion band near the larger end of the taper. Figs. 9, 10 ard 1! 
—A piston rod broken through the taper fit because of rough filin; 
and stress corrosion. Figs. 10 and 11 show the two fractured surface: 
Fig. 12—Fractured surface of broken piston rod shown in Fig. 13. 


Just how far should we carry this campaign against 
tool marks? It can hardly be said that the entire absence 
of tool marks would eliminate failures, for it must be 
recognized that there is a certain amount of work-harden- 
ing of the surface, due to its machining. The elimination 
of the tool marks, however, would undoubtedly insure 
much longer service. The smoother the surface and the 
less work-hardening we have in machining the rod, the 
better. We have a long way to go, however, before we 
can secure the sort of finishes that are desirable and until i 
we can get the thorough co-operation of all of the 
mechanics involved. This is a matter of education. 

As an example, I reported that a certain job was being 
done too roughly and that tool marks were quite evident. 
As a result, the machinist reduced the feed from 70 to 
140 per inch. An examination of the finished surface 
showed that a sharp pointed tool had been used, leaving ; 
well-defined tool marks. On the other hand, if the | 

| 


machinist had ground the tool properly and increased 
the feed to 25 per inch, he would have gotten a much 
better finished surface. The point is that proper con- 
sideration must be given to the grinding of the tool and 
setting it at the right angles for the grade of steel upon 
which it is being used. 

As an appreciation of the importance of a proper finish 
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becomes more general, we find that the average life of 
piston rods is being lengthened. 

Many incidents could be cited indicating that many 
machinists and shop foremen do not have as full an 
appreciation as they should of properly machined surfaces. 

In the previous article I stressed the importance of 
undercutting on the taper fit, in order to lengthen the 


the roughing cuts can sometimes be seen in the finished 
surface. 

While it may seem a paradox, increased production 
results from good finishes, although not quite in the 
terms in which we ordinarily think of it in shop practice. 
The point is that if the job is rightly done in the first 
place, the part will remain in service much longer than 


NOTE SHARP EDGE 


LINE OF FRACTURE 


- 


FIG. 16 


Fig. 13—Piston rod broken through taper fit; apparently caused by a 
combination of file marks on the finished surface of the taper fit and 
stress-corrosion. Figs. 14 and 15—Fractured piston rod in which 
fatigue cracks started from several tool marks, finally joining as the 
break progressed. Fig. 16—An enlarged view of a broken piston rod, 
showing how the cracks progressed along the line of the tool marks 


life of the rod. It must be emphasized, however, that 
the finish of such undercutting must be of the best and 
that it is worse than useless if it does not have a properly 
polished finish with smooth fillets of the proper radii. 

In making the finishing cut on the taper fit of a piston 
rod it is necessary to have a proper groundwork or foun- 
dation. In other words, the roughing cut must not have 
badly torn surfaces and must not be too coarse. The im- 
portance of this is indicated by the fact that evidence of 
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otherwise. In the long run, therefore, the total amount 
of work required for a given part is greatly reduced. 

It may be difficult to realize, but the fatigue cracks do 
start from very small and apparently insignificant be- 
ginnings. It is said, for instance, that merely touching 
the surface of a polished test piece with your finger will 
change the result of the test. How much sooner, then, 
will a surface badly scored by a tool or file fail to give 
the service that was intended by the designer? 
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Sammary Tables of 


Diesel Motive Power 


@Dw Tuis and the three following pages the Railway 
Mechanical Engineer is presenting, for the first time, a 
tabulation of the characteristics of the Diesel engines 
designed for railroad service which are manufactured in 
the United States, as well as summary tables of the 
Diesel-powered locomotives, rail cars and streamlined 
trains in service at the end of the year 1936. The so- 
called power cars of high-speed light-weight trains, where 


the body units are devoted exclusively to power plants 
or auxiliaries and are not permanently connected to the 
train by articulation are considered to be locomotives 
and are so listed. 

For the sake of consistency present names of engines 
and engine builders have been used throughout these 
tables irrespective of the dates on which the engines 
were installed, 


Characteristics of Railroad-Type Diesel Engines 


Name of Builder—American Locomotive Company, Diesel Engine Division 


General Offices, 30 Church St., New York City. 


Plant Location, Auburn, N. Y. 


Cylinders 
Two or Piston Mean eff. Scaveng- Injec- 
Horse- four Bore and 8 — press. lb. Engine Wt. per ing tion f 
power cycle No. Arrgt. stroke—in. r.p.m. “p.m. per sq. in. weight—lb. hp.—lb. system system 
300 4 6 Line 944 x 1044 700 1,225 16 15,000 50 None Cc 
400 4 6 Line 9% x 104 875 1,530 81 15,500 38.8 None Cc 
600 4 6 Line 124 x 13 700 1,517 71 35,000 58.4 None Cc 
660! 4 6 Line 1234 x 13 740 1,600 73 27,000 41.0 None Cc 
900 4 6 Line 124) x 13 700 1,517 105 38,000 42.2 Supercharged C 
900! 4 6 Line 1234 x 13 700 1,517 105 30,000 33.3 Supercharged Cc 
‘For rail car service. 
Name of Builder—Busch-Sulzer Bros.—Diesel Engine Company 
General Offices, St. Louis, Mo. Plant Location, St. Louis, Mo. 
Cylinders 7 
Two or Piston Mean eff. Scaveng- Injec- 
Horse- four F Bore and speed— press. Ib. Engine Wt. per ing tion 
power cycle No. Arrgt. stroke—in. r.p.m. f.p.m. per sq. in. weight—lb. hp.—lIb. system system 
1,600 2 8 Vy 13! x 16 550 1,430 63.0 39,000 25 Cross Ç 
Approx. 
2,000 2 10 \ 14x 16 550 1,430 58.5 72,000 36 Cross-Roots C 
blower 
Name of Builder—Cooper-Bessemer Corporation 
General Offices, Mt. Vernon, Ohio. Plant Location, Mt. Vernon, Ohio. 
Cylinders 
Two or Piston Mean eff. Scaveng- Injec- 
Horse four Bore and speed— press. lb. Engine Wt. per ing tion 
power cycle No Arrgt. stroke—in. r.p.m. f.p.m. per sq. in. weight—lb. hp.—lb. system system 
250 4 6 Line 8 by 10'5 750 1312 85.0 9,800 39.2 None 2 
335 4 8 Line 8 by 10! 750 1312 85.0 12,500 37.4 None B: 
s00 4 6 Line 101, x 12 750 1500 85.0 21,000 42.0 None B: 
660 4 8 Line 10!) x 12 750 1500 85.0 26,000 39.4 None B: 
= Modified distributor system. 
Name of Builder—Cummins Engine Company 
General Offices. Columbus, Ind. Plant Location, Columbus, Ind. 
Cylinders 
Two or - Piston Mean eff. Scaveng- Injec- 
Horse- four Bore and s — press. Ib. Engine Wit. per ing tion 
power cycle No. Arrgt stroke—in. rp.m f.p.m, per sq. in. weight—lb. hp.—Ib. system system 
100 4 4 Line 44x6 1,800 1,800 97.0 1,640 16.4 None B 
125 4 3 Line 7x10 1,000 1,670 85.4 4,645 37.1 None B 
140 4 4 Line 63x9 1,000 1,500 86.3 5,400 38.5 None B 
150 4 6 Line 43,x6 1,800 1,800 97.0 2,120 14.1 None B 
154 4 + Line 7x9 1,000 1,500 87.8 5,400 35.1 None B 
165 4 4 Line 7x10 1,000 1,670 85.4 5,400 32.4 None B 
210 4 6 Line 63 x9 1,000 1,500 86.3 7,075 33.7 None B 
230 4 6 Line 7x9 1,000 1,500 87.8 7,075 30.8 None B 
250 4 6 Line 7x10 1,000 1,670 85.4 7,075 28.3 None B 
350 4 6 Line 10x 12 500 1,000 76.0 12,040 40.2 None B 
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Name of Builder—De La Vergne Engine Co. 
General Offices, Philadelphia, Pa. Plant Location, Eddystone, Pa. 


Cylinders . 
Two or > Piston Mean eff. Scaveng- Injec- 
Horse- four Bore and speed— press. lb. Engine Wt. per ing tion 
power cycle No. Arrgt. stroke—in. r.p.m. f.p.m. per sq. in. weight—Ib. hp.—lb. system system 
660 4 6 Line 1243 x 1514 600 1,550 76.3 20,6003 31.2 None Cc 


3Includes oil pan, air and exhaust headers but no fly-wheel. 


Name of Builder—Electro-Motive Corporation (Subsidiary of General Motors) 
General Offices, La Grange, Hl. Plant Location, La Grange, Ill. 


Cylinders 7 
Two or —_— OO Piston Mean eff. Scaveng- Injec- 
Horse- four Bore and speed— press. Ib. Engine Wt. per ing tion 
power cycle No. Arrgt. stroke—in. rpm. f.p.m. per sq. in. weight—lb. hp.—lb. system system 
600 2 8 Line 8x10 750 1,250 79.0 13,150 21.9 Through Roots D 
ower 
900 2 12 v 8x10 750 1,250 79.0 17,900 20.0 Through Rosts D 
lower 
1,200 2 16 v 8x10 750 1,250 79.0 21,550 18.0  Through-Roots D 
blower 
Name of Builder—Fairbanks-Morse & Co. 
General Offices, 900 South Wabash Ave., Chicago. Plant Location, Beloit, Wis. 
Cylinders y 
Two or r Piston Mean eff. Scaveng- Injec- 
Horse- four Bore and speed— press. Ib. Engine Wt. per ing tion 
power cycle No. Arrgt. stroke—in. T.p.m. f.p.m. per sq. in. weight—lb. hp.—lIb. system system 
120 4 6 Line Sle x7 1,200 1,500 74.1 4,424 36.8 None Cc 
160 4 8 Line 54 x7 1,200 1,500 74.1 5,689 35.5 None Cc 
300 2 6i Line 5x6 1,200 1,200 70.0 9,300 31.0 Crosthrough C 
lower 
400 2 84 Line S$x6 1,200 1,200 70.0 10,500 26.3 Cros-through Cc 
lower 
750 2 54 Line 8x10 720 1,200 82.2 18,850 25.1 Crossthrough C 
ower 
900 2 64 Line 8x10 720 1,200 82.2 21,200 23.6 Cros through C 
ower 
1,200 2 84 Line 8x 10 720 1,200 82.2 25,900 21.6 Cross-through Cc 
blower 
+Opposed piston engine. i 
Name of Builder—Ingersoll-Rand Co. 
Gencral Offices, 11 Broadway, New York, N. Y. Plant Location, Phillipsburg, N. J. 
Cylinders 
Two or — Piston Mean eff. Scaveng- Injec- 
Horse- four Bore and speed— press. Ib. Engine Wt. per ing tion 
power cycle No. Arrgt. stroke—in. r.p.m. {.p.m. per sq. in. weight—lb. hp.—lIb. system system 
300 4 6 Line 10x 12 550 1,100 76.0 19,500 65.0 None C 
430 4 6 Line 10x 12 750 1,500 80.2 16,500 38.4 None Cc 
575 4 8 Line 10x 12 750 1,500 80.5 22,000 38 2 None Cc 
900 4 6 Line 1444 x 16 550 1,470 79.0 38,500 38.9 None Cc 
Name of Builder— Westinghouse Electric & Manufacturing Company 
General Offices, Philadelphia, Pa. Plant Location, S. Philadelphia (Lester), Pa. 
Cylinders E 
Two or Piston Mean eff. k Scaveng- Injec- 
Horse- four Bore and speed— press. Ib. Engine Wt. per ing tion 
power cycle No. Arrgt. stroke—in. rpm. “p.m. per sq. in. weight—lb. hp.—lb. system system 
265 4 4 Line 9x12 900 1,800 76.5 10,2555 38.7 None C 
400 4 6 Line 9x12 900 1,800 76.5 12,2205 30.5 None Cc 
530 4 6 Line 9x12 900 1,800 102.0 14,6005 ,6 27.6 See note 7 Cc 
800 4 12 Vv 9x12 900 1,800 76.5 24,8005 31.0 None Cc 
1,060 4 12 Vv 9x12 900 1,800 102.0 27,0005,6 25.5 See note 7 Cc 
5Includes flywheel, bedplate, muffler, intake strainers. 
®Includes air intake silencers. 
7Supercharged by Roots blower. 
Injection systems: 
A—Common rail 
B—Distributor 
C—Individual fuel pump 
D—Unit injector 
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Diesel-Electric Locomotives in the United States and Canada 


Ñ Name of builder of Engines 
o. 
of Wheel Elec. Total Date in 
Railroad units arrgt. Service Locomotive Engine equip. No. h.p. each weight Ib. service 
ASTCRSU BR. ca cicsileaes 1 0-4-4-0 Pass. plectro Mauss E. M.C. Gen. Elec. 2 900 258,400 1935 
t. Louis Car 
1 0-4-4-0 Pass. Electro-Motive E. M. C. Gen. Elec. 2 900 258,400 1935 
St. Louis Car 
1 0-4-4-0 Switch Alco Alco Gen. Elec. 1 600 203,000 1935 
1 0-4-4-0 Switch. Electro-Motive E. M. C. Gen. Elec. 1 600 194,700 1936 
F E A, 1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 120,000 1925 
1 0-4-4-0 Pass, Electro-Motive & E. M. C. Gen. Elec. 2 900 259,000 1935 
Gen. Elec. 
Belt Ry. of Chicago...... 1 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 2 300 216,000 1934 
1 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 600 203,000 1934 
1 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 600 203,000 1935 
1 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 600 199,000 1935 
Boston & Maine.......... 1 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 600 197,500 1934 
1 0-4-4-0 Switch. Gen. Elec. Ing.-Ran Gen. Elec. 2 300 208,672 1934 
3 0-4-4-0 Switch. Electro-Motive E. M. C. Gen. Elec. 1 600 197,580 1936 
(Portland Term.)......... 3 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 600 196,000 1936 
Bush Terminal........... 7 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 1 300 117,000 1931 
Canadian National...... im 4-8-4 Pass. Can. Loco. Wks. Beardmore West. 1 1,330 334,000 1929 
1 0-4-4-0 Switch. Can. Loco. Wks. West. West. 1 400 140,000 1930 
1 0-4-4-0 Switch. R. R. Co. Ing.-Rand Gen. Elec. 2 300 234,000 1932 
Central Railroad of New f 
JOEY EDANE 1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 120,000 1925 
Cheswick & Harmer. ..... 1 0-4-4-0 Switch. Baldwin West. West. 2 265 130,000 1933 
Chicago & North Western. 2 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 130,000 1926 
1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 130,000 1927 
1 0-4-4-0 Switch Gen. Elec. Ing.-Rand Gen. Elec. 2 300 216,000 1930 
Chicago, Burlington & r p S 
a T EEE TNT 3 0-4-4-0 Switch. Midwest Cummins Gen. Elec. 2 250 130,000 1933-34 
2 1 Pass. Electro-Motive E. M. C. Gen. Elec: £ 1200 426,000 1936 
2 0-4-4-0 Pass. Electro-Motive E. M. C. Gen. Elec. 2 900 222,520 1936 
Chicago Great Western... 1 0-4~-4-0 Switch. Baldwin West. West. 1 800 228,400 1934 
2 0-4-4-0 Switch. Bethlehem West. West. 2 400 230,000 1936 
3 0-4-4-0 Switch. Electro-Motive E. M. C. Gen. Elec. 1 600 200,000 1936 
Chicago, Rock Island & 
MNOS vane A 1 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 1 300 256,000 19304 
Delaware, Lackawanna & 
Western i336 Er hus TES 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 132,700 1926 
2 0-4+-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 1 300 248,000 19302 
2 0-4-4-0 Switch. Gen. Elec. E. M. C. Gen. Elec. 1 600 204,150 1935 
8 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 600 204,000 1933-34 
6 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 2 300 204,000 1933-34 
| Fs RE Te ee eC 1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 130,000 1926 
2 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 2 300 233,000 1927 
1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 130,000 1928 
1 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 1 800 230,000 1931 
Great Northern........ 1 0-4-4-0 Mixed Alco Ing.-Rand Gen. Elec. 2 300 209,500 1926 
Harlem Transfer (N. Y. 
Clty) rerea 1 0-4-4-0 Switch. “lco Ing.-Rand Gen. Elec. 1 300 132,700 1926 
Hoboken Manufacturer's 
Retraed PNT 1 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 1 300 144,000 1928 
L 0-4-4-0 Switch. Gen. Elec, Ing.-Rand Gen. Elec. 2 300 220,000 1928 
Illinois Central........... 1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 2 300 215,650 1929 
5 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 2 300 215,650 1930 
8 0-4-4-0 Switch. Alco Alco West. 1 600 198,000 1934 
1 0-6-6-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 2 900 342,000 1936 
1 0-6-6-0 Switch. Gen. Elec. Busch-Sulzer Gen. Elec. 1 2,000 346,000 1936 
1 4-4-4-4 Switch. St. Louis Car E. M. C. Gen. Elec. 2 900 324,000 1936 
Jay St. Terminal (N. Y. 
GRY) oeo e3 = 1 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 300 120,000 1931 
Lehigh Valley 1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 123,000 1926 
1 0-4-4-0 Switch. Brill Alco Gen. Elec. 1 300 142,500 1927 
2 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 300 132,000 1931 
1 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 600 202,000 1932 
1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 127,580 1932 
ree, OS ea eee 1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 2 300 203,300 1925 
1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 2 300 218,000 1928 
1 0-4-4-0 Switch. Baldwin West. West. 2 300 174,000 1928 
Midland Continental...... 1 0-4-4-0 Road Baldwin West. West. 2 265 144,000 1934 
Missouri Southern........ 1 0-4-4-0 Sakeh. and local Plymouth Cummins West. 2 250 130,000 1934 
reight 
New York Central System. 1 4-8-4 Switch. Alco Ing.-Rand Gen. Elec. 1 750 300,000 1928 
1 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 257,000 19283 
37 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 1 300 256,000 19303 
4 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 1 300 256,000 19303 
1 0-4-4-0 Switch. Gen. Elec. Buda Gen. Elec. 1 90 90,000 19334 
7 0-4-4-0 Switch. Electro-Motive E. M.C. Gen. Elec. 1 600 200,000 1936 
New York, New Haven & E 
ee eae 1 0-4-4-0 Switch. Alco Alco Gen. Elec. 1 600 200,000 1932 
5 0-4-4-0 Switch. Gen. Elec. Ing.-Rand Gen. Elec. 1 600 195,000 1936 
5 0-4-4-0 Switch. Gen. Elec. Cooper- Gen. Elec. 1 660 196,000 1936 
g 5 Bessemer E 
Northampton & Bath.. ... 1 0-4-4-0 Switch. and term- Baldwin West. West. 2 400 220,000 1932 
inal 
1 0-4-4-0 Sultch. and term- Baldwin West. West. 2 400 220,000 1934 
ina 
Peoria & Pekin Union 0-4-4-0 _ Switch. Alco Alco Gen. Elec. 1 600 199,000 1936 
Phila. Beth. and N. E..... 0-4-4-0 Switch. Bethlehem E. M. C. West 1 900 204,000 1935 
044-0 Switch. Gen. Elec. Buda d West 1 150 130,000 19334 
Reading 0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 130,000 1926 
0-4-4-0 Switch. Alco Ing.-Rand Gen. Elec. 1 300 133,900 1928 
South Buffalo Ry. 0-4-4-0 Switch. Electro-Motive E. M. C. Gen. Elec. 1 600 200,000 1936 
Union Pacific. . 1 Pass. Pull.-Std. E.M.C. Gen. Elec. { l ed 334,440 1936 
1 Pass. Pull.-Std. E. M. C. Gen. Elec. 2 1,200 391,390 1936 
1 Pass. Pull.-Std. E. M. C. Gen. Elec. 2 1,200 390,050 1936 
1 Pass. Pull.-Std. E. M. C. Gen. Elec. 2 1,200 430,000 1936 
Notes: 
1 Two unit locomotive, each unit having two four-wheel trucks. 
2 Oi ic battery 3,000-volt trolley. 
3 Oil-electric-battery 600-volt third rail. 
* Oil-electric-battery. 
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Maine Central ...... 


Canadian National . 


eee eccoee 


Diesel-Electric Rail Cars and Trains in the U. S. and Canada 


Year 


ordered Name of train 


1934 TAA 


Zephyr 
Twin Zephyrs 
Mark Twain Zephyr 


Hlinois Central 


1934 Green Diamond 


New York, New Haven & Hartford, 1934 Comet 


Pennsylvania .....ss.ssssesrosee .. 1928 


Reading 


Seaboard Air Line. ...... sees cece 


Union Pacific ......65 


eeevccccecss 1933 City of Portland 


No. No. 
of of No. of body, 
cars trains units each train 
i 1 3artic. 
Pe tno Ea ae 
1 oe a Sie: brarerereteie whee . 
DO see HEERE EUSI 
1 2 artic. 
Se lai aiae neve 
Ts. <tig wadbaeetiies Vek 
7 EST vadatetensns dobwleart ae 
2 ka deenaeel ded a -aguce 
4 eit, O E EEEE 
1 4 artic. ? 
2 = 3 artic 
1 4 artic. 
1 
1 . 
1 Y 
2 3 non-artic. (in- 
cluding power 
unit) ? 
1 5artic 
3 1 3artic 
r 4% E E T 
Tse? <bcdvegesee yes 
De. 255? | ANENE 
ahi te ave? vate teissteieie aca she S 
Ye et ee TEE 
2: E E E cate aiwe 9 
1 Bien ORS oes eee 
. 1 7 artic. ¢ 


Builder ee Engines Total 


. r: lec. p. weight, 
Train or car Engine equip. No. each 1b. 
Budd E.-M. C. Gen. Elec. 1 600 218,917 
St. Louis Car Ing.-Rand Gen. Elec. 2 400 221,006 
St. Louis Car West. West. 1 950 221,700 
St. Louis Car Ing.-Rand Gen. Elec. 2 300 218,009 
Ottawa Car Beardmore English 
Co. lec. 1 200 102.05 
R. R. Co. 
Ottawa Car Beardmore West. 1 400 188,009 l 
o. 
R. R. Co. 
C. C. & F. Beardmore West. 1 300 141,000 
R. R. Co. 
Nat'l. Steel Beardmore English 
Elec. 1 200 100,006 
C C. & F. West. West. 1 350 142.000 
Nat'l. Steel West. West 1 350 144.000 
Nat'l, Steel Beardmore West 1 300 141.000 
R. Co. 
Rudd E.-M. C. Gen. Elec. 1 600 266,000! 
Budd E.-M. C. Gen. Elec. 1 600 225,000 
Budd E.-M. C. Gen. Elec. 1 600 290,000 i 
St. Louis Car West. West. 2 300 206,808 
St. Louis Car West. West. 1 400 147,780 
Std. Steel West. West. 1 400 161,793 
A. C. F. Alco West. 1 660 372,200 
Pull-Std.  E-M.C. Gen, Elec, 1 1,200 543.400 ` 
Good.-Zepp. West. West. 2 400 260,590 i 
Pull.-Std. West. West. 1 330 133,475 
Bethlehem West. West. 1 300 138,400 
Bethlehem West. West. 1 300 137,300 
Budd Cummins West. 1 125 23,400 
St. Louis Car E.-M. C. Gen. Elec. 1 600 156,126 
A. C. F.-Brill West. est. 1 265 128,050 
A. C. F.-Brill West. West. 1 265 a 
Pull.-Std. E.-M. C. Gen. Elec. 1 900 592,000 5 


1 Four body units. Originally built as three body units weighing 219,000 Ib. 
for interchangeable service. 


3A seventh car 


®Cars originally built in 1927 as 


provid 


s-electric; 


4 Originally six body units; one added, June, 1935. 
5 Weight of seven-car train. 


, 


Weight includes power car and two trailers. 
Diesel engines installed in 1936. 


Diesel Engines in Locomotives, Rail Cars and Streamline Trains in the U. S. and Canada 


320 


280 


Number of Engines 


66 


20 


Total Number of 
Engines 


\ 4 
FP 


160,000 
140,000 
120,000 
L 
$ 
100,000 Q 
w 
2 
80,000 2 
w 
& 
60,000 P 
w 
40,000 
20,000 
o 
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First Sizable 


Equipment Market Since 1930 


@nrovers for motive power and rolling stock placed in 
the United States during 1936 showed a big increase 
over those placed during the preceding year. The 533 
locomotives constitute the largest number of orders 
placed since 1929 when 1,212 were ordered in the United 
States. The orders for 67,544 freight cars have not been 
exceeded since 1930 and are nearly 17 per cent more 
than total number ordered during the preceding five 
years. In the case of passenger cars, although the 307 


Table I— Orders for Locomotives of All Types Since 1918 


Domestic Canadian U. S. Export Total 
2,593 209 2,086 4,888 
214 58 898 1,170 
1,998 189 718 2,905 
39 35 546 820 
2,600 68 131 2,799 
1.944 R2 116 2,142 
1,413 71 142 1,626 
1,055 10 209 1,274 
1,301 61 180 1,542 
734 58 54 846 
603 98 27 728 
1,212 77 106 1,395 
440 95 20 555 
176 2 28 206 
12 1 (Ex>ort) 1 14 
42 use 7 49 
182 ss 17 199 
83 27 15 125 
533 1 22 556 


ordered in 1936 marked a big increase over 1935, they 
did not equal the number ordered in 1934 or in 1930. 

Unlike the situation in the ae States the Canadian 
orders were relatively small. one locomotive was 
ordered for service in nae me 271 freight cars 
ordered for service in Canada compare with 2,421 for 
which orders were placed in 1935, and the 10 passenger- 
car orders were also exceeded by the 16 during the pre- 
ceding year. 


Locomotive Orders 


In Table II is shown a classification, by types, of the 
locomotives ordered during 1936. Of the 498 locomo- 
tives ordered for railway service, 110 are of the 4-8-4 
type, 66 of the 4-6-4 type, 62 of the 0-8-0 type, and 61 
Diesel-electric locomotives. This indicates clearly the in- 
crease in the demand for the 4-8-4 type for high-capacity 


Table II — Types and Number of Steam Locomotives 
Ordered in 1936 


Railroad Industrial 

Type U. S. and Canada service Export Total 
0-4-0 wae 2 1 3 
0-6-0 7 5 ia 12 
0-8-0 62 aa ae 62 
0-10-2 9 6 ive 9 
2-8-0 ane ki 5 5 
2-8-2 13 vo 5 1X 
2-10-2 See PE 1 1 
2-8-4 10 ne T 10 
2-10-4 40 x 40 
4-4-2 2 7 2 
4-6-2 5 1 3 9 
4-6-4 66 L 66 
4-8-2 5 5 
4-8-4 110 110 
2-6-6-2 és 2 2 
2-6-6-4 17 17 
2-8-8-2 9 9 
4-4-4-4 1 1 
4-6-6-4 44 44 
4-8-8-2 26 : 26 
Electric 10 14 5 29 
Diesel-elec. 61 14 Si 75 
Steam turbo-elec. ...... 1 we 1 

Total i202 gad nen 498 36 22 556 
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Locomotive and freight-car or- 
ders in 1936 were the largest 
since 1929, although passen- 
ger-car orders during the past 
year were exceeded in 1934 
and 1930. Light-weight high- 
speed trains were an important 
factor in last year’s business 


passenger service and fast freight service. The table 
also brings out clearly the renewed popularity of the 
articulated types to meet the demand for expedited sched- 
ules in freight service over difficult lines. Orders for a 
total of 97 articulated locomotives, with five types of 
wheel arrangement, were placed last year. These are all 
single-expansion locomotives. 

Among the large orders placed during the year were 
50 4-6-4 type for the New York Central and 50 0-8-0 
type for the Pittsburgh & Lake Erie. The Chicago, Mil- 
waukee, St. Paul and Pacific ordered 30 4-8-4 type loco- 
motives for freight service, and the Union Pacific 20 
4-8-4 type locomotives for passenger service. Numerous 
orders for 10 or more locomotives of a single type were 
also placed by other railroads. 

Of the 61 Diesel-electric locomotives for which orders 
were placed during the year 15 were for road passenger 
service, six of 1,200 hp. capacity, three of 3,600 hp., two 


Table III — Orders for Freight Cars Since 1918 


Year Domestic Canadian Export Total 
VERS, icc, soniese te eae adi 114,113 9,657 53,547 177,317 
1919 oie ey eh cei we 22,062 3,837 3,994 29,893 
i h A pee ea hae anaes 84,207 12,406 9,056 105,669 
TOS E Soa ewe as 23,346 30 4,982 28,358 
F922 i tecians bye ABAa des ade 180,154 746 1,072 181,972 
8,685 396 103,552 

1,867 4,017 149,612 

642 2,138 95,596 

1,495 1,971 70,495 

2,133 646 74,785 

8,901 2,530 62,631 

9,899 3,023 124,140 

1,936 1,200 49,496 

3,807 151 14,838 

501 77 2,546 

75 132 1,892 

12 1,323 25,946 

2,421 110 21,230 

271 526 68,341 


of 5,400 hp., two of 3,000 hp., and two of 1,800 hp. The 
others are from 600 to 1,000 hp. capacity. A number of 
smaller capacity locomotives were ordered for industrial 
service. Among these were several gas-electric, one gas- 
oline and one propane-electric locomotive. With the ex- 
ception of one electric locomotive for freight service, 
ordered by the Pennsylvania, the electric locomotives 
were ordered for industrial or terminal service. 


Freight-Car Orders 


The number of freight cars ordered annually since 
1918 is shown in Table III. Of the total of 68,341 cars 
ordered in the United States and Canada, 67,544 were 
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Table IV — Class and Number of Freight 
Cars Ordered in 1936 


r United States and Canada—_, 


Class Railroads Private Total Export 
F-—Flat: cosiesd oie 0k eee 224 15 1,239 vh 
G—Gondola .............. 10,039 475 10,514 
H—Hopper ............... 18,348 179 18,527 

HR—Covered hopper ....... 11 50 6l ya 
R— Refrigerator 6,397 7,397 aà 
T—Tank nciss ccs cise et 4,010 4,012 16 

—Box ..e. see ee eee Se 18,367 500 

XA—Auto. box 4,095 ee 
S—Stock ........ce eee eee 400 
N—Caboose ............-- Ea 123 w 

Not classified 50 2,480 10 
Total. Gecress enseres 11,176 67,815 526 


for service in the United States. This may again be sub- 
divided into 56,639 ordered by railroads and 11,176 or- 
dered by private car lines or other non-carrier owners. 
Almost equal numbers of hopper and box cars were or- 
dered, and these two classes combined constitute approxi- 
mately 65 per cent of the total number of cars ordered 


Table V — Orders for Passenger Train Cars Since 1918 


Domestic Canadian Export Total 
i 22 26 57 
292 347 143 782 
1,781 275 38 2,094 
246 91 155 492 
2,382 87 9 2,488 
2,214 263 2,483 
2,554 100 25 2,679 
2,191 50 76 2,317 
1,868 236 58 2,162 
612 143 48 1,803 
1,930 334 29 2,293 
3 122 33 2,458 

667 203 15 885 
11 11 21 43 

39 = 39 

or 6 

388 ope 15 403 
63 16 ats 79 
*307 10 x *317 


* Includes 102 body units of articulated or partially articulated trains. 


Annual Report of the 


by the railroads. Only two of the 4,012 tank cars or- 
dered during the year were on railroad account, while 
1,000 refrigerator cars were ordered by railroads and 
6,397 by private car lines. 

Among the large orders for freight cars were those 
placed by the Chesapeake & Ohio for 7,350, of which 
4,000 are hoppers; the Norfolk & Western for 6,100, 
of which 4,500 are hoppers; the Southern Pacific for 
4,975, of which 1,750 are double-sheathed box cars; the 
Chicago, Burlington & Quincy for 4,800, and the Atchi- 
son, Topeka & Santa Fe for 3,585. Of the 67,544 cars 
ordered for domestic service in the United States, 14,290 
—about 21 per cent—were placed with company shops 
by 27 railroads or private car lines. Included are pri- 
vate car lines who regularly build part or all of their 
own equipment. 


Passenger-Car Orders 


While the 307 passenger cars ordered during 1936 
was more than three times the number placed during the 
preceding year, it was still less than the number ordered 
in 1934. Included in the 307 cars are 102 body units of 
articulated or partially articulated trains. The largest 
orders were placed by the New York, New Haven & 
Hartford and the Union Pacific, each constituting 50 
units; those of the New Haven all were coaches while 
the Union Pacific order was for 40 coaches and five 
articulated diners consisting of five dining-room body 
units and five kitchen body units. The latter road also 
shared in the order for two 14-car trains of partially 
articulated equipment with the Southern Pacific and the 
Chicago & North Western. 

The order placed with its own shop for 37 passenger 
cars, constituting coaches, mail, express, parlor, dining 
and tap-room equipment, also numbers the Chicago Mil- 
waukee, St. Paul & Pacific among the roads placing out- 
standing orders during the year. 


Bureau of Locomotive Inspection 


Tue annual report of John M. Hall, chief inspector. 
Bureau of Locomotive Inspection, to the Interstate Com- 
merce Commission,. marks the completion of a quarter of 
a century of federal control of locomotive inspection. 
This twenty-fifth annual report shows the improvement 
in the condition of steam locomotives and deaths and acci- 
dents resulting therefrom since February 11, 1911, when 
the Locomotive Boiler Inspection Act became obligatory 
upon the carriers. Although authentic records do not 
show the number of casualties caused by defective boilers 
and their appurtenances prior to the passage of the act, 
the first annual report in 1912 showed that 91 persons 
were killed and 1,005 were injured in accidents involving 
locomotive boilers. As a result of federal inspection the 
number of persons killed and injured were reduced to 10 
and 80, respectively, in 1936. In 1917 the act was 
amended to include the entire locomotive and tender, and 
was amended later to include all locomotives regardless 
of the source of power. During the period from 1912 to 
1936 there were 717 persons killed and 8,771 injured as 
a result of failures of locomotive boilers and their appur- 
tenances. It is interesting to note that if the casualties 
had occurred at the same rate throughout this period as 
they occurred during the first year in which the act was 
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Twenty-fifth annual report 
shows an increase in accidents 
but a decrease in the number 
of employes killed and injured. 


effective there would have been 2,275 persons killed and 
27,125 injured. 


Steam Locomotives 


The total number of steam locomotives inspected by 
the bureau during the past fiscal year ending June 30. 
1936, was 97,329, of which 11,526 or 12 per cent were 
found defective. This compares with 11,071 defective 
locomotives in the year ending June 30, 1935, and 10,713 
in 1934. The number of locomotives ordered out of 
service in 1936, 1935, and 1934 were 852, 921, and 754, 
respectively, which figures compare with the low of 527 
in 1932. The locomotives ordered out of service in 1936 
represent a reduction of 7.5 per cent under the number 
ordered out of service in 1935. 

The number of defects found in 1936 totaled 47,453, 
which compares with 44,491 in 1935 and 43,271 in 1934. 
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The number of defects in 1936 represents an increase of 
approximately 7 per cent over 1935. A total of 209 
accidents were reported in 1936 as against 201 in 1935, 
an increase of 4 per cent. However, the number of per- 
sons killed fell to 16 in 1936 from 29 in 1935, a decrease 
of 44.8 per cent, whereas the 29 killed in 1935 was an 
increase of 21 or 314.3 per cent over 1934. The number 
of persons injured in 1936 totaled 215, as against 267 
in 1935, and 223 in 1934. The 1936 total represents a 
decrease of 19.5 per cent from the number in 1935. The 
total of 231 casualties in 1936, when there were 209 acci- 
dents, compares with the low of 165 casualties in 1932, 
when there were 145 accidents. Compared with the first 
year in which the Boiler Inspection Act was effective, the 
1936 report shows a reduction of 96 per cent in the num- 
ber of accidents, a reduction of 89 per cent in the number 


Fiscal Years Ending June 30th. 
1927 198 199 1930 P3 1992 1333 1934 1935 193 


Relation of defective steam locomotives to accidents and casualties re- 
sulting from locomotive failures 


of persons killed, and a reduction of 92 per cent in the 
number of persons injured. 

During the year 12 per cent of the steam locomotives 
inspected were found with defects or errors that should 
have been corrected before the locomotives were placed 
in service as compared with only 8 per cent in 1932. As 
noted previously there was an increase of 7.5 per cent in 
the number of locomotives ordered out of service and an 
increase of 7 per cent in the number of defects found. 
A comparison of the number of defects found over a six- 
year period together with the itemization of these defects 
is shown in one of the tables. 


Boiler Explosion 


Boiler explosions caused by crown sheet failures con- 
tinue to be the source of most of the fatal accidents. 
There was a decrease of three accidents, a decrease of 
13 in the number of persons killed, and a decrease of 52 
in the number of persons injured from this cause, as 
compared with the previous year. Eight persons were 
killed in such failures; this represents 50 per cent of all 
fatalities that occurred during the year. Eight persons 
were injured in accidents caused by crown-sheet failures ; 
this represents 3.7 per cent of all injuries that occurred 
during the year. 

Other boiler and appurtenance accidents, including the 
failure of a side sheet due to overheating caused by negli- 
gence in not washing the boiler as often as water con- 
ditions required, resulted in the death of two persons and 
the injury of 72 persons. 


Extension of Time for Removal of Flues 


Applications for extensions of time for removal of flues 
as provided for in Rule 10 totaled 1,115. Of these 92 
were rejected, 75 were given extensions for a shorter 
time than requested, 124 were granted after defects found 
were repaired, 28 requests were cancelled, and 796 ex- 
tensions were granted for the full periods requested. 
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Other Types of Locomotives 


In 1936 there were 3,118 locomotives other than steam 
inspected of which 252, or 8 per cent, were found defec- 
tive, and 11 ordered out of service. This compares with 


Condition of Locomotives Found by Inspection in 
Relation to Accidents and Casualties* 


Per cent of Number 
Fiscal locomotives of Number Number 
year inspected locomotives Number of of 
ended found ordered out of persons persons 
June 30 defective of service accidents killed injured 
1912 3,377 856 91 1,005 
1915 2,027 425 13 467 
1925 3,637 690 20 764 
1926 3,281 574 22 660 
1927 2,539 488 28 517 
1928 1,725 419 30 463 
1929 1,490 356 19 390 
1930 1,200 295 13 320 
1931 688 230 16 269 
1932 527 145 9 156 
1933 544 157 8 256 
1934 754 192 7 223 
1935 921 201 29 267 
1936 852 209 16 215 


* The original act applied only to the locomotive boiler. 


1,620 units inspected in 1935 of which 146, or 9 per cent, 
were found defective and five were ordered out of serv- 
ice. The number of casualties resulting from accidents 
involving locomotives other than steam was nine in 1936, 
eight in 1935 and one in 1934. No deaths due to defec- 
tive equipment have occurred in the past six years. 
Changes or modifications in some of the rules for in- 
spection and testing of locomotives other than steam be- 
came effective on May 1, 1936. These changes were de- 
signed to clarify the applicability of certain rules to the 
various types of heating equipment involved and to re- 
duce the fire hazard incident to the use of liquid fuels, 
particularly the fuels used in internal-combustion engines. 
Special hazards accompany the use of equipment 
driven by internal-combustion engines due to the volatil- 


Front-end steam pipe that failed while the locomotive was hauling a 
passenger train at a speed of approximately 45 m.p.h. 
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ity and inflammability of the liquid fuels. There were 
eight fires from this case recorded in the past year; four 
of the fires caused personal injuries, but all may have re- 
sulted in major disasters had it not been for fortunate 
circumstances. 

The principal causes of these fires are overflowing 
through fuel-reservoir vent pipes or carburetors when 


Number of Steam Locomotives Reported, Inspected, 
Found Defective, and Ordered from Service 


Parts defective, inoperative Year ended June 30— 


or missing or in violation 
of rules 1936 1935 1934 1933 1932 1931 
. Air compressors ..... 740 733 660 474 417 481 
. Arch tubes ........ A 74 74 127 Si 54 60 
Ash pans & mechanism 79 94 87 40 69 81 
AXES sie: <isrse dws Gost 13 10 6 21 13 10 


Blow-off cocks 
Boiler checks 
. Boiler shell 

. Brake equipment 1,645 1,923 
Cabs, cab windows and 

curtains .... 1,183 851 
10. Cab aprons and decks: 450 368 343 309 262 
11. Cab cards ......... 166 142 129 121 162 211 
12. Coupling and 


vonanaun= 


ling devices ......... 65 73 54 67 85 98 
13. Crossheads, guides, pis- 
tons, and piston rods.. 1,056 1,086 1,100 773 763 856 
14. Crown bolts ......... 63 75 67 50 96 
15. Cylinders, saddles, and 
steam chests ......... 717 1,547 1,491 -1,084 841 1,265 
16. Cylinder cocks and rig- 
MEQ". fo j0\0. 0-454 0a orotate 605 627 654 374 376 411 
17. Domes and dome caps. 114 94 105 76 45 83 
18: Draft-.gear. c2j00606% 513 423 401 318 325 568 
19. Draw gear .......... 451 414 480 357 371 640 
20. Driving boxes, shoes, 
wedges, pedestals, and 
DER CEBY ais, otéseyccoe east as 712 1,573 1,472 1,080 821 925 


21. Firebox sheets ....... 295 343 356 246 235 341 
22. Flues 7 
23. Frames, tailpieces, and 
braces, locomotive .... 997 
24. Frames, tender 
25. Gages and gage fittings, 


BIG 5 9 Kaneeisacextaaos 257 275 212 145 156 192 
26. Gages and gage fittings, 
steam oe. ae ETTE 350 320 289 258 214 324 


27. Gage cocks 
28. Grate shakers and fire 


30. Injectors, in 40 39 33 20 31 55 
31. Injectors an 

tions ees... sevcese 2,085 2,035 1,909 1,357 1,168 1,815 
32. Inspections and tests 

not made as required.. 9,005 8,344 8,173 6,358 3,801 4,862 
33. Lateral motion ...... 404 389 351 269 237 289 
34. Lights, cab and classi- 

plied TENS i 8 81 79 76 55 77 
35. L hts, headlights .... 251 257 218 169 119 180 


36. Lubricators and shields 255 191 215 157 119 176 
37. Mud TINGE? 55 cceticens T 1237 241 247 
38. Packing nuts 
39. Packing, piston rod 

and valve stem ...... 9 x 
40. Pilot and pilot beams.. 178 152 174 123 145 160 
41. Plugs and studs ..... 236 167 242 151 176 182 
42. Reversing gear 


43. Rods, main and side, 

crank pins, and collars 2,093 1,826 1,670 1,327 1,256 1,520 
44. Safety valves ....... 125 100 103 53 61 
45. Sanders.” ios.s.0 sas atoa 678 779 697 376 289 314 
46. Springs and s P ring 

rigging ...... PREET TIA 3; oes 2.765 2,854 2,122 1,851 2,161 
47. Squirt hose Bate es eee 113 107 93 9 18. 
48. Stay bolts ........... 339 140 285 219 181 293 
49. Stay bolts, broken .... 520 512 455 368 552 938 
50. Steam pipes ..... agar 02G 463 489 338 285 512 


51. Steam valves 
52. Steps 615 c 

$3. Tanks and tank valves 877 913 862 600 587 732 
54, Telltale holes 12 

55. Throttles and throttle 


TIGQING © 6526-06 56:66,8's T 60 733 639 448 434 574 
56. Trucks, engine and 

L AE TE 61 811 898 664 648 714 
57. Trucks, tender ...... 1,108 1,120 918 747 766 1,059 
58. Valve motion ........ 824 799 784 640 520 497 
59, Washout plugs ...... 714 79 776 623 599 815 
60. Train-control equipment 6 4 8 4 13 
61. Water glasses, fittings 

and shields ....... sere Ag hdS 951 907 716 676 955 
62. Wheels. Sorica pan 790 697 73 580 603 750 
63. Miscellaneous — signal 


appliances, badge plates, 
brakes (hand) ....... 608 563 572 423 325 418 


Total number of de- 


FOS) ETARE 47, 43,271 32,733 27,832 36,968 
Locomotives reported 54,283 56,971 59,110 60,841 
Locomotives inspected 89,716 87,658 96,924 101,224 
Locomotives defective 10,713 8,388 7,724 10,277 
Percentage of inspected 

found defective ....... 12 12 12 10 8 10 


Locomotives ordered out of 
BETVICE o Eeti te ces 852 921 754 544 527 688 
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the reservoirs are being filled due to lack of proper means 
to indicate the height of fuel in the reservoirs or to in- 
attention on the part of persons performing the filling 
operation, flooding of carburetors when the engines are 
in operation, and inability to control the engine speed 
due to unsuitable throttle mechanism or defective speed 
governors. 

The report states: “If fires are to be avoided, it is 
incumbent upon the carriers to see that all practical 
mechanical safeguards are provided and maintained in 
good operating condition, and that all who are charged 


Result of a fire in a rail car 


with the duty of filling the reservoirs be fully informed 
as to the proper and safe procedure and the results that 
may accrue through inattention or carelessness.” 


Specification Cards and Alteration Reports 


Under rule 54 of the Rules and Instructions for In- 
spection and Testing of Steam Locomotives, 164 specifi- 
cation cards and 3,732 alteration reports were filed, 
checked, and analyzed. These reports are necessary in 
order to determine whether or not the boilers represented 
were so constructed or repaired as to render safe and 
proper service and whether the stresses were within the 
allowed limits. Corrective measures were taken with 
respect to numerous discrepancies found. 

Under rules 328 and 329 of the Rules and Instructions 
for Inspection and Testing of Locomotives Other Than 
Steam, 578 specifications and 96 alteration reports were 
filed for locomotive units and 538 specifications and 182 
alteration reports were filed for boilers mounted on loco- 
motives other than steam. These were checked and 
analyzed and corrective measures taken with respect to 
discrepancies found. No formal appeal by any carrier 
was taken from the decisions of any inspector during the 
year. 
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EDITORIALS 


Photographers, 
Attention! 


We experimented a bit on the Gleanings page in our 
September, October and November, 1936, numbers, 
but if the innovation was noted at all it did not bring 
any reactions to the editorial sanctum. There must be 
among our readers a considerable number who use the 
camera discriminately to bring out artistic and unusual 
subjects and effects. An apprentice on the Northern 
Pacific, for instance, made a unique night picture of 
the head end of a passenger train, which we used in 
September; a “shot” of the Blue Comet, with techni- 
cal information as to the exposure, appeared in Octo- 
ber, and a rather interesting study of a group during 
the noon hour at the Readville, Mass. (not Conn.), 
shops of the New Haven, was used on the Gleanings 
page in November. How about it, photographers? 
Have you similar studies that you would like to sub- 
mit for use in our pages? 


Apprentices 
On Tour 


“To see at first hand the operations of a number of 
the most outstanding railway and private industrial en- 
terprises and thus broaden their general knowledge, a 
group of thirteen railway (Victorian) apprentices left 
Melbourne last month on a seven-days educational 
tour of New South Wales.” 

Thus reads in part an item in “The V.R. (Victorian 
Railways) News Letter.” Victoria and New South 
Wales are adjacent states in Australia. It would ap- 
pear that a reciprocal arrangement exists for the inter- 
change of visits of the railway apprentices of these two 
states, and that in this instance the Victorian appren- 
tices were guests of the New South Wales Railways 
Department. The students in the group were selected 
because of the high standard of their work during their 
two-years apprenticeship. What a wonderful oppor- 
tunity for these particular young men and for the rail- 
roads involved, as well! 

The American railways owe much to the old-fash- 
ioned boomer mechanic, who, after he became a jour- 
neyman, moved about the country from job to job, 
gathering experience, until he finally settled down, al- 
though some of them never could be content to remain 
too long in one place. With their widely varied ex- 
periences they could be depended upon to do most any 
kind of a job in an emergency, and do it well. 

Today, as one of our readers recently pointed out, 
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conditions are such that the boomer mechanic has prac- 
tically entirely disappeared and the younger mechanics 
normally have little opportunity to broaden their ex- 
perience beyond that of the plant in which they serve 
their time. Something should be done to fill this gap. 
Visits to other shops (railway and otherwise), at- 
tendance at conventions and expositions, special school 
and technical training during apprenticeship, thorough 
instruction in shop practices under well qualified teach- 
ers—these are some of the measures that may be adopt- 
ed to give the broader and more comprehensive training 
which is necessary. 

It is high time, is it not, now that the railroads are 
getting back on their feet, that special attention be 
given to these matters; otherwise the railroads, and 
the other industries as well, will suffer greatly in the 
days to come because of inadequately trained workers. 


Replacing Machine 
Tools In Kind 


The statement, made at various times in the past, is 
now being repeated by those who should know better; 
namely, that railroads generally have shops full of obso- 
lete machinery and do not realize, or at least admit, 
the economies which may be effected by replacing these 
machines with modern tools. It is said that most 
machine foremen and tool foremen are men of middle 
age and past who have grown up in their local shops 
and know little of the productive capacities of machines 
other than those used on their own railroad. In proof 
of this assertion, the instance is cited of three worn-out 
turret lathes recently replaced by three new machines 
which were, however, definitely specified of a design 
outmoded over ten years age. 

The only reason for giving space to this account is 
to deny it as an unjust reflection on railway shops and 
railway managements. It is not true that railway shops, 
particularly those being operated today, are full of obso- 
lete machinery and largely officered by men unfamiliar 
with the possibilities of modern machine - practice. 
Doubtless individual instances may be cited in support 
of the statement, but, in this case, the exception does 
not prove the rule, any more than it did when a survey 
of modern machine tool manufacturers’ plants some 
years ago disclosed the surprising fact that some of 
their own shop machinery was 40 years old or more. 

Of course, the real reason that railway shop machine 
conditions are no better than they are is that, roughly, 
30 per cent of railway mileage is in receivership and 
it is often exceedingly difficult for local shop superin- 


71 


tendents and foremen to get authorization for new 
maintenance tools which involve a charge to capital 
expense. To say that they don’t know what they need, 
however, is, in general, manifestly unjust. 

With this background statement, the admission may 
well be made that, in spite of a considerable purchase 
of railway machine tools last year, and more in pros- 
pect for 1937, there are few, if any, shops not handi- 
capped by the presence of some machines which can 
be replaced, with a saving of at least 30 per cent on 
the investment. 
visors are so well posted that they can not increase their 
knowledge by visiting other railroad and industrial 
shops. Few higher railway officers are so keenly aware 
of the possibilities of modern machine tools that they 
cannot well afford to re-study the last machinery budget 
request by the superintendent of motive power and put 
back some of those tools which were lopped off. 


Air-Conditioning 
Research 


The value of well organized research on the part of the 
railroads as a whole is no more clearly demonstrated 
than in the remarkable study made last year by the Di- 
vision of Equipment Research of the Association of 
American Railroads on air conditioning of passenger 
cars. The individual railroads and the Pullman Com- 
pany have for several years been experimenting with 
and studying this problem, with the result that on Oc- 
tober 1 of last year there were 8,031 air-conditioned 
passenger cars in the United States and Canada. Sev- 
eral different types of apparatus were in use, and these 
were in various stages of development, since the first 
installations in railroad service were made only a very 
few years ago. 

Railroad officers have felt keenly the need for accu- 
rate data as to the costs and performances of the dif- 
ferent types of apparatus; indeed, without such infor- 
mation it is impossible intelligently to select that type 
of equipment which will function most successfully -un- 
der the conditions prevalent on a particular railroad. 

Recognizing this need and the importance of prompt 
action, the Association of American Railroads, through 
its Division of Equipment Research, laid out a com- 
prehensive plan of research and went forward aggres- 
sively to achieve its objectives. Not a few experts 
acquainted with the problem smiled cynically when 
they heard of these plans and predicted it would be 
years before worthwhile information could be assem- 
bled and digested. They did not know L. W. Wallace, 
the head of the division, or the calibre of those associ- 
ated with him. Representatives of the railroads and 
of the railway supply manufacturers rallied to the task, 
giving freely of their knowledge and assistance. As 
the result, a summary report of last season’s tests has 
already been published, and engineering reports will 
follow shortly. 
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Few shop foremen and tool super- . 


Certain important facts and principles have already 
been established, and plans are being made to follow 
up other troublesome problems which remain to be 
solved. Changes have already been made in some of 
the installations in service and improvements are being 
made in the design and operation of new equipment. 

Some idea of the immensity of the progress already 
made may be gained from the fact that thorough road 
tests were made of air-conditioned cars on 31 railroads, 
involving 594 cars, 5,200 hours and 240,000 car-miles. 
Laboratory tests were made of 15 air-conditioning sys- 
tems and six drive mechanisms; 14 cars were tested 
in the hot room. The analysis of costs is based on an 
experience record in 1935 of 1,608 cars with a total 
car mileage of 178,259,768. Comments were recorded 
from 5,453 passengers in cars under road tests, the 
exact conditions prevailing when each of these state- 
ments were made being a matter of record. 

These facts may well be kept in mind in studying 
the results recorded in an article elsewhere in this is- 
sue. The point is that such prompt and comprehen- 
sive results are available only where co-operative re- 
search on a large scale can be conducted under strong 
central direction and leadership. There are many other 
pressing problems in the mechanical department 
awaiting similar treatment. 


Hot 
Boxes 


Under the above title, one of the most comprehensive 
recent discussions of the causes and effects of hot jour- 
nal boxes was presented by C. B. Smith, engineer of 
tests, Boston & Maine, at the December meeting of the 
New England Railroad Club. As Mr. Smith clearly 
pointed out, hot boxes may be primarily a mechanical- 
department responsibility, but they are of concern to 
the operating department, because of possible upset 
schedules ; to the traffic department, because of delayed 
deliveries of commercial lading ; and to the maintenance- 
of-way department, because they may result in broken 
journals and derailments, with attendant damage not 
only to equipment, but to the track structure. 

Admittedly, most of the immediate causes of hot 
boxes are initiated in terminal yards where corrective 
measures must first be applied. While the actual num- 
ber of hot boxes in proportion to the number of jour- 
nals in service is exceedingly small, the aggregate num- 
ber of hot boxes on each railroad, as well as on rail- 
roads as a whole, is a very substantial figure, and hot 
boxes constitute a large item of expense, due to dam- 
aged equipment, interrupted operation and frequent 
damage claims for delayed delivery. 

With the main conclusions in Mr. Smith’s paper, 
there can be no disagreement: namely, that, under the 
prevailing system of handling cars equipped with con- 
ventional journal bearings, hot boxes cannot be entirely 
avoided; that hot boxes can be minimized only by the 
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constant vigilance of an adequate force of inspectors 
and journal-box packers to cover all cars in all trains; 
that excessive car impacts in switching must be avoided 
and journal packing reworked where necessary before 
trains leave terminals; that, since unfavorable condi- 
tions do not always cause hot boxes, inspection forces 
are sometimes encouraged to take a chance and not 
provide adequate inspection and servicing when time is 
limited ; that, even when properly serviced before leav- 
ing a terminal, journals will sometimes become hot, due 
to hidden defects; that, if hot-box prevention methods 
are confined to “the best that can be done under pres- 
ent conditions,” the problem will remain acute and 
probably again be passed on to the next generation to 
solve. 

Considerable worthwhile discussion followed the read- 
ing of Mr. Smith’s paper, one of the speakers most 


favorably received being Ralph Hammond, road fore- , 


man of engines, New York, New Haven & Hartford, 
who startled his audience by saying that he believed in 
hot boxes, i.e., hot fireboxes. Mr. Hammond referred 
to earlier days of railroading when a freight train com- 
ing down a hill “put you in mind of a comet with hot 
boxes on each side,” and when, as a “hogger” with a 
long train, his practice was to start out of the terminal 
and get the train going as fast as he could so that all 
defective boxes would get hot quickly and the cars could 
be set out all at one time. Mr. Hammond said that 
while hot boxes have decreased substantially since the 
early days, they still constitute a serious problem, partic- 
ularly on long trains operated at high speeds. 

The most prevalent source of difficulty seems to be 
waste grabs which are said to cause from 55 to 80 per 
cent of hot boxes. This quite strongly suggests the 
immediate need of the operating department taking 
“steps to avoid, insofar as possible, excessive shocks to 
trains and cars, not only in road service, but, partic- 
ularly, also in terminal handling. 

There are several seasons why “the best that can be 
done under present conditions” will pass the problem 
of hot boxes on to the next generation for solution. In 
the first place, present conditions include the waste- 
packed journal box with its bearing which, though 
highly developed as to uniform load distribution and 
ease of renewal, is disturbed in its position on the jour- 
nal with relative ease under conditions of shock and 
depends upon a none-too-certain source of oil supply. 
In other words, as long as a touchy device is to be 
dealt with its successful operation must depend upon 
eternal vigilance. But the capacity for eternal vigilance 
is far from being a universal human quality. In the 
second place, since the touchiness of the journal bear- 
ing arises at several points, a campaign of vigilance 
directed toward one point which seems to cure one 
epidemic of hot boxes is ineffective in preventing the 
next since the cause is slightly different. 

The remarkable improvement in the reliability of 
journal operation which has taken place during the 
past fifteen or twenty years is the result of reducing 
to a minimum the uncertainties of journal-box condi- 
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tions by the development of systematic attention. The 
uncertainties which still remain, and, no doubt, will as 
long as the present type of journal bearings are in use, 
are sufficient to insure that the problem will continue 
indefinitely to be one requiring special attention. The 
supervisor who can most shrewdly estimate the arrival 
of the moment when vigilance with respect to any detail 
of journal-box attention is relaxed nearly to the danger 
point and who can then inspire a renewal of that wan- 
ing vigilance throughout his organization is the one who 
will have the best records of journal performance. 


Twenty-five Years of 
Federal Inspection 


The annual report of Chief Inspector J. M. Hall of 
the Bureau of Locomotive Inspection to the Interstate 
Commerce Commission for the year ended June 30, 
1936, marks the completion of a quarter of a century 
of Federal locomotive inspection. Prior to February 
17, 1911, when the Locomotive Boiler Inspection Act 
became obligatory upon the carriers, it was common 
practice to keep locomotives in service when they were 
known to be in bad condition, thus subordinating the 
making of needed repairs to the requirements of power 
demands. In many instances locomotives were con- 
tinued in service until failure occurred, resulting in the 
death or injury of the engine crews. 

The twenty-fifth annual report of the Bureau of Loco- 
motive Inspection, abstracted in this issue, shows that 
10 men were killed and 91 were injured during the 
fiscal year ended June 30, 1936, as a result of failures 
of locomotive boilers or boiler appurtenances, whereas 
in the annual report for the year ended June 30, 1912, 
it was reported that 91 men were killed and 1,005 were 
injured. In the first year during which the Locomo- 
tive Inspection Act was effective 6,968 locomotives were 
held out of service for repairs. This number was re- 
duced to the low figure of 527 in 1932. 

The wisdom of the policy of Federal locomotive in- 
spection is illustrated by the improved conditions of 
locomotives during the past twenty-five years and the 
reduction in the number of fatalities and injuries from 
locomotive accidents. The expressions “That’s good 
enough,” “Hurry up and get her out,” and others of 
similar character have for the most part been aban- 
doned, especially with respect to defects which might 
result in disasterous accidents. 

However, the latest annual report shows that 16 
persons were killed and 215 were injured, in locomotive 
accidents, of which 10 deaths and 91 injuries were di- 
rectly attributed to boiler or firebox failures. It is 
the conscientious duty of every railroadman who is 
responsible for repairing or inspecting locomotives to 
aid in reducing such accidents. No locomotive should 
“go” with defects which have the remotest chance of 
causing failure. Or would that be the millennium? 
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THE READER’S PAGE 


Shopman Disagrees 
with Mr. Williams 


To THE EDITOR: 

Was much interested in the comments on Mr. Wil- 
liams’ articles on scratches and their results, appearing 
in recent issues, and perhaps it is well to permit a metal- 
lurgist to wander around the shop with a microscope 
occasionally. However, after carefully reading several of 
these articles, one of our foremen recently remarked : 

“I have been in charge of the piston job for 23 years 
and have seen all sorts of fillets made on the piston- 
rod crosshead ends, and have only seen one break in that 
part of the rod, while hundreds have developed cracks 
between the end of the keyway and the largest part of the 
taper. There is a thread cut on the other end of the rods, 
about two inches of deliberately made grooves one- 
eighth of an inch deep and one-eighth of an inch apart, 
and I have seen but a few break there. So it appears to 
me that the slight tool scratch complained of is more or 
less just so much ‘hooey.’ I have seen most carefully 
ground crank pins break about one inch in the wheel seat 
in less than two years after being applied, while others of 
the same type, size, and service, applied just as the 
lathe tool left them, were running until they were re- 
moved as being down to the limit. Also thousands of 
crank pins trued up in the roundhouses by means of 
portable crank pin truing devices, every one showing tool 
marks, but never yet heard of one breaking unless in a 
wreck.” 

These articles are likely to get the mechanical and 
non-practical officers of the railways worked up to a 
point where each man who leaves a slight tool mark or 
scratch on his work will have to be taken out of service— 
then what? A WESTERNER. 

(This letter was received just as we were going to 
press and so Mr. Williams has not had an opportunity 
of seeing it. Interestingly enough, however, his article 
in this number is concerned with the type of piston-rod 
breaks in the taper fit, to which reference is made in 
the letter—The Editor.) 


Machinist Objects to Carrying 
Microscope in His Kit 


To THE EDITOR: 

The series of articles by F. H. Williams, published in 
recent issues of the Railway Mechanical Engineer, deal- 
ing with material failures, has been the cause of much 
discussion and argument in our vicinity. Machine-shop 
men particularly have not hesitated to express their 
opinions, and while agreeing with him in some of his 
failure analyses, they do take exception to some of his 
statements. 

In one article particularly he states that with a tool 
properly ground with the correct clearances and set cor- 
rectly, a fillet can be turned perfectly smooth without 
leaving any scratches or tool marks. I wonder how long 
ago he tried this? With the kind of steel that axles 
and crank pins used to be made from, it was no trick, 
but with our present-day alloys I believe it would tax 
even Mr. Williams’ ingenuity — although he might use 
the best grade of high-speed tools—to grind or set a tool 
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that would not crater and leave a scratch that a micro- 
scope would not uncover. 

The railroad on which I am employed is continually 
going to considerable expense in developing tools that 
will cut without scratching—no filing allowed, our in- 
spection being very rigid. Recently a piston rod was 
condemned because of the fillet adjacent to the crosshead 
fit having faint tool marks, although I have yet to see a 
rod break at this point. The fracture generally occurs 
just inside the crosshead. Piston-head fits and fillets 
are also carefully machined to a mirror finish; then we 
deliberately cut a sharp-cornered thread for a nut on 
the end, but they never break there. 

Driving axles are received from the steel manufac- 
turer rough-turned; same have been turned with %4-in. 
feed, in appearance like a shallow thread. We turn and 
grind the wheel fit and journal; fillets are polished; the 
center is left just as received from the manufacturer. 
ae the fracture invariably occurs just inside the wheel 

t. 

In my experience, the majority of fractures occur 
in driving axles, crank pins and piston rods at the point 
where heavy external pressure is applied, and judging 
from a paper read by a research engineer at a meeting 
of the American Society of Metals at Cleveland, others 
have had similar experience. Parts of this paper read 
as follows: 

“No. 1. A press fit reduces the fatigue strength of 
an axle to less than half the strength of a similar axle 
not assembled by a press fit. 

“No. 2. Surface rolling of the axle at the sections that 
are subjected to pressure practically restores the full 
strength.” 

All this, to say the least, is confusing to the ordinary 
mechanic. Mr. Williams says that tool marks are the 
cause of the fracture; the research engineer says it is 
a result of external pressure. Possibly it is a combina- 
tion of both. 

Rolling would be a fine solution for the machine shop 
man if we could be allowed to do it. Tool marks and 
scratches could be rolled in to the extent that a micro- 
scope would hardly uncover them, but everyone knows 
that they are just rolled in and not rolled out. 

Assuming that Mr. Williams is right in that tool 
marks or scratches are the primary cause of fatigue and 
that the research engineer is also right in that external 
pressure reduces the fatigue strength, is it not only fair 
that the steel manufacturer and metallurgist should 
assume some of the responsibility and develop a steel 
that will eliminate the necessity for a microscope as 
part of a machinist’s kit? Pressure fits with the present 
designs we are compelled to use; in my opinion all fail- 
ures that occur inside the fit are pure and simple ma- 
terial failures. 

MACHINIST 


[“Machinist” has apparently overlooked the fact that 
Mr. Williams has placed much emphasis on stress-cor- 
rosion and the part it plays in failures. Indeed, he has 
quite frankly stated in several instances that it was a 
question as to which cause—stress-corrosion or poor 
finish—was more largely responsible for a given failure. 
The metallurgist has done wonders in improving the 
materials used in car and locomotive construction. Ap- 
parently the finer and stronger he makes them, the more 


Rallway Mechanical Engineer 
FEBRUARY, 1937 


susceptible they are to fractures starting from rough- 
nesses on the surface finish. Can he be expected to 
meet “Machinist’s” specifications in the last paragraph 
of the letter?—Editor] 


Is This 
A Car Foreman? 


To THE EDITOR: 

In an endeavor to enlighten our inquiring roundhouse 
foreman, I will enumerate a few of the qualifications that 
are insisted upon before one is considered for this highly 
important position. 

First, he must be a gentleman, as defined by Webster. 
He must also be educated for he is confronted with the 
task of building, rebuilding and maintaining our luxur- 
ious passenger cars, with their intricate air conditioning, 
water raising, high-speed brakes, heating systems and 
rocking-chair riding qualities, as well as mail cars manned 
by much more exacting men than his tallow pots ; he must 
also know how to repair or rebuild any car owner’s car 
in accordance with A. A. R. rules and owner’s standards, 
rendering bills for such repairs in line with those rules ; 
he must be conversant with loading rules covering all 
classes of lading (roundhouse foremen excepted) ; he 
must have full knowledge of the I. C. C. laws covering 
all kinds of equipment, even engine tenders. 

Our good friend the roundhouse foreman should not 
confuse work in the car department with his in the round- 
house where he hands some white slips to his nut splitters 
and after the work is completed calls a crew to run the 
engine up and down by the roundhouse to see if it will 
stay together and then with the aid of the traveling engi- 
neer and six extra oil cans, try to make the next terminal. 

The average car foreman has many crafts under his 
supervision, such as carmen, painters, tinners, pipefitters, 
acetylene and electric welders, blacksmiths, copper- 
smiths, upholsters, patternmakers and a few machinists, 
and he usually finds the latter are very nice fellows and 
really willing to learn after he has them under his guid- 
ing hand a few months. As a suggestion to master me- 
chanics, it may be well to consider machinists with car 
department experience for future roundhouse foremen, 
as they really know what it is all about. 

A Car FOREMAN 


Metallurgists Too Much 
For Shop Inspector 


To THE EDITOR: 

The series of articles on locomotive failures by F. W. 
Williams, which has been appearing in your paper, is of 
exceptional value to the inspector whose duties are to 
investigate and report all failures and their causes, but 
the problem is how far we can go economically with fine 
finishes that will stand microscopic inspection. 

Perhaps I can illustrate my meaning better by relat- 
ing my experience at a metallurgists’ meeting which I 
attended a few years ago. Having a couple of hours 
before train time, three of us barged into the meeting, 
although I confess it was more to kill time than anything 
else. It was about zero outside and comfortable and 
warm inside, which was the execuse one of my com- 
panions gave for going to sleep. However, my curiosity 
was greater than my powers of understanding and I 
managed to keep awake, although most of the proceedings 
and speeches were no clearer than mud. 
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I did start to get interested in the pictures, however. 
They showed pieces of steel magnified several hundred 
times, illustrating fine hair checks in different places, the 
speaker explaining the cause. Eventually one speaker, 
about six feet six inches tall, every inch of which 
looked the scholar, showed several pictures of what we 
assumed were different pieces of steel with the hair 
checks in different places, and then abruptly finished the 
discussion and me at the same time by saying, “Gentle- 
men, these are pictures of the same piece of steel and the 
reason the check shows in different places is because the 
pictures are taken with different machines, and the 
machine has not yet been perfected that will magnify 
so many times clearly.” After this I gave up and joined 
my companions in sleep. 

INSPECTOR 

[Mr. Williams has not yet seen this letter and it is only 
fair to say that most of the photographs which have been 
used with his articles show magnifications of only a few 
diameters.—Editor] 


In The 
“Wee Sma’” Hours 


To THE EDITOR: 

Like a good many others, I enjoy reading the stories 
of railroad life written by Walt Wyre for your paper, 
and, no doubt, a good many are true stories of actual 
happenings. The trials of the day foreman, general fore- 
man and the car foreman are many, I will admit, but the 
following lines should be food for thought for the pen 
of our friend Mr. Wyre. 

While I agree that stories of the three foremen Mr. 
Wyre has so far written about are true to life around 
most any terminal, the man who really has tough prob- 
lems is the last man usually thought of, and I speak of 
the night roundhouse foreman at any division point. He 
is the man who does the finishing up and is always oper- 
ating with less help than he needs. He is the man at 
night that deals directly with the operating department 
and the dispatcher, and regardless of whether an engine 
is wanted for an extra or to double-head a regular train, 
or if the snow plow is wanted, the wrecker, or possibly 
a car brassed, the night foreman must handle these items 
in addition to getting his regular work done, for the 
general foreman and the car foreman are home asleep. 
Possibly one car inspector is around with more cars to 
look over than he can get to. 

To start with, before his promotion to foreman, the 
average night foreman was considered a good nut split- 
ter by his master mechanic, and thus he was in due time 
recommended for promotion; and the first thing he 
learned, when taking over the night job was that he 
must be the judge not only of the machinist’s work, but 
of the boilermaker’s, pipeman’s, electrician’s and all 
others’, including the stationary fireman’s. All the func- 
tions to which a man is usually assigned in the daytime 
become a personal matter for the night foreman, as he 
won’t have a man for every job. It is a well-known 
fact that every accessory to the roundhouse, such as the 
coal chute, water-treating plant, turntable, water tanks, 
etc., always picks out some time after sundown to fail. 

So I say to you, Mr. Editor and Mr. Wyre, while you 
are giving out sympathy for the others, go to any large 
roundhouse some night and follow the night foreman 
around from 6:00 p.m. to 7:00 a.m. and I know you will 
learn some real railroading problems, and see them 
handled right now. 

Nicut RouNDHOUSE FOREMAN 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 
the course of a month. Here are a few that 
have strayed in during recent weeks. 


Improve All Services 


Another point the railroads might consider is improving all of 
their services as best they can, rather than concentrating on one 
or two trains—and letting the balance of their trains suffer by 
comparison. After all, one “super” train cannot possibly bring in 
all of the revenue on a railroad, and cannot cover all points, so 
why not try and spread out the money to make the other trains 
as attractive as possible? 


“Finished” Apprentices 


Now that business has started to increase and apparently 
promises to become heavy, the railroads are seriously handicapped 
by the lack of experienced men. Despite the statistics on unem- 
ployment, a sufficient number of experienced men is not available 
and “finished” apprentices are hopeless. Because of greed for 
profit, or in the interest of increased production for low rates of 
pay under union agreements, apprentices on some railroads are 
required to serve four years finding out how to do not more than 
three or four operations. When such apprentices have “finished” 
their four years they do not-have the required experience or 
ability, they have little or no confidence and are totally unfit to 
assume the responsibilities required of a mechanic. 


Model Railroad Nuts 


You, no doubt, are aware of the hobby of model railroading 
and how it is spreading over the country. This is playing a really 
important part toward an era of good feeling to the American 
railroads. It is interesting to note that each of these enthusiasts 
has a special reason for the particular model he makes or pur- 
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chases. Where the hobbyist chooses a certain railroad to model, 
he may be a stockholder, he may like the road’s passenger service, 
or he may like the appearance of the motive power. One leading 
manufacturer in his line of business was won over because he 
liked the clean way both passenger and freight locomotives were 
kept. Naturally he favors this road when he travels and, above 
all, with his shipments. The model railroader soon learns many 
fine points of railroads. They can soon pick out the faults in the 
make-up of a passenger train; their enthusiasm is not very high 
for the road that insists on operating day coaches behind Pullman 
cars, especially the observation type of Pullman. They are aware 
that operating conditions make it more economical, nevertheless 
the fine touch is lost. Incidentally, there are many thousand 
travelers among these model “bugs” that do not want to see the 
open-end observation Pullman pass into history. 


How Big Is A Foreman? 


One of the greatest things that come to me is in having a 
foreman who is broad and big enough to carry the responsibility 
of his department when failures arise, and not try to shift the 
responsibility on to others who come under his charge. Much 
has been said regarding the roundhouse foreman. I believe that 
the most successful roundhouse foreman is the one who will meet 
the men who operate the locomotives with a smile and is ready 
and willing to co-operate with them in the little things that they 
ask. I realize that if the mechanical department, from the super- 
intendent motive power to the roundhouse foreman, has the full 
co-operation and good will of the men who operate the locomo- 
tives, they will surely be successful, as these men can either 
make them or break them. In order to do this the heaviest 
responsibility falls upon the roundhouse foreman, who must meet 
and greet them with a smile and always be ready and willing to 
listen to their complaints. Even though you may know that these 
complaints do not amount to a great deal, the men who are trying 
to express them do feel that they are very important and if you- 
fail to listen to them, they feel very much hurt. Therefore, in 
order to be a successful roundhouse foreman, you have to listen 
patiently to many things that are very boring. 


Merchants Express of the 
Delaware, Lackawanna & 
Western.—Photographed at 
West Summit, N. J., by 
Thomas T. Taber 
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Interior view of the shed showing facilities for sand-blasting car roofs 


Sand-Blasting Operations 
At Burnside Shops 


Sand-blasting operations on Illinois Central passenger 
cars are performed in a special shed adjacent to the pas- 
senger car shop at Burnside (Chicago), Ill. This shed, 
150 ft. long by 20 ft. wide by 23 ft. high, comprises a 
wooden frame with sides extending nearly to the sheet 
metal roof, having one end leading into the car shop and 
the other end open. The shed covers one track, and is 
equipped with double-side scaffolds 36 in. and 10 ft. 
high, respectively, on which operators may stand while 
sand-blasting the sides and the roof. 

A suitable supply of sand is carried in drier and stor- 
age cars just outside of the shed in which the sand is 
properly dried and screened. The storage car is tilted 
to give gravity feed to one end from which the sand is 
fed under manual control into a 22%4-in. by 54-in. tank 
set vertically in the ground. After the filler plug is closed 
and air pressure applied to this tank, the sand is raised 
through a 114-in. pipe into a 40-in. by 60-in. tank also 
set on end and designed to hold the sand in readiness for 
blasting operations. There are three of these 40-in. by 
60-in. tank units; also one large reserve tank for sand 
and another large reserve tank in the shop air line to 
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avoid fluctuations in air pressure when multiple sanding 
operations are being carried on. 

Each of the 40-in. by 60-in. tanks has an opening on 
top for the escape of air while being filled with sand. The 
sand drops from the bottom through a pipe connection to 
a sand-mixing valve in which sand and air are mixed as 
they pass at 70-Ib. pressure into the air-delivery hose. 
The amount of sand delivered to the air stream is gov- 
erned by the air pressure and the size of the hole through 
which sand is fed to the mixing valve. Good results are 
secured by making this a 9/16-in. hole drilled in a remov- 
able plate which may be substituted for a plate with a 
larger or smaller hole if required by special conditions. 
Two other valves govern the air pressure on top of the 
sand and in the hose. 

A 1¥%-in. standard sand-blast hose is used, the service 
life secured being about three months. Standard 1%-in. 
air hose couplings are employed, also a 114-in. by %-in. 
or %4-in. reducer coupling, dependent upon the nozzle- 
size required for the best results. Straight nozzles, 20 
in. to 50 in. long, are used, the 1%4-in. size being more 
economical for sand-blasting small parts. The best cut- 
ting action is secured when directing the sand against the 
part being cleaned at an angle of about 45 deg. The 
hardest material to cut is the enamel on vitrified hoppers. 
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Particular precautions are taken to assure the safety 
and good health of the sand-blast operators. The men 
receive monthly physical examinations and are employed 
on this work only for four-month periods. The latest 
type of protective hood is provided for the operators, 
clean filtered air being supplied to the hoods at a pressure 
of about 5 1b., adjustable by means of a needle valve. The 
hose is attached to the man’s belt in such a way as to 
take the weight off his head. 


Preparatory Work Necessary 


The kind of preparation necessary in getting cars ready 
for sand-blasting depends upon the type of car and nature 
of work being done on it. All cars are stripped and 
passed into the sand-blast shed on their own trucks. The 
easiest job is an all-steel car which may be sanded inside 
and out without special protection. If the car interior 
does not require sanding, a spare set of convas-equipped 
sash is applied in place of the regular glazed sash to 
protect the interior. Composite interiors which require 
sanding of the metal ceiling have the wood deck molding 


Right—Car due for extensive conversion 
job ready to enter sand-blast shed 


shed at Burnside 
Illinois Central 


Below—Sand-blast 
shops of the 
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shielded with canvas. Exterior sanding is performed by 
one man working simultaneously on each side of the car 
or on each side of the roof. For overhead sanding, the 
weight of the relatively long and heavy hose is carried 
by a pulley on a guy wire, there being one wire on each 
side of the shed. When working on both sides of the 
car or roof at the same time, the sanding operations are 
staggered to avoid one man interfering with the other. 
Underframe parts and trucks are sand-blasted by the 
ground men. After the car is completely sanded, it is 
blown out, pulled, and the accumulated sand shoveled 
up and returned to the storage car for re-use until the 
cutting edge is reduced too much for efficient sanding. 


Cost of Sand-Blasting 


In many instances, some of the elements of cost in 
sand-blasting operations are overlooked and the result is 
that railroad men quote figures which are too low and 
which prove misleading regarding the real cost of this 
important work. As would be expected, the actual cost 
of sand-blasting depends primarily upon the type of car, 
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Sand-blast unit used in cleaning small car parts outside the shed 


Sand-blast tanks and equipment outside the shed 


its condition and the amount of reconditioning work 
being done on it. The car size, amount of interior metal 
finish, window area and condition of the underframe and 
trucks as regards corrosion all are important factors. 
Referring to the tables, it will be observed that the 
sand-blasting of a typical Illinois Central baggage car 
cost $121.45, including all elements of cost, and sand- 
blasting a typical coach cost $87.36. The largest single 
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element of cost in the baggage car is for sand-blasting the 
inside of the car, including the ceiling, and the next 
largest item is for sand-blasting the heater coils, guards, 
ventilator collars, handrails, etc. In the coach, the largest 
single item is for sand-blasting the roof, and the next 
largest is for cleaning up after sand-blasting. The cost 
of air, steam and electricity is included in the 20 per 
cent allowance for shop expense. 


Cost of Sand-Blasting Baggage Car 


Parts Sand Blasted Hours Labor Mat'l. Total 
Trucks, springs and equalizers ..... 18% $8.80 ar $8.80 
Inside of car, including ceiling ..... 7534 32.29 32.29 
Outside of car and roof ........... 5 23.87 23.87 
Heater coils, guards, locker, ventilator 

collars, center castings and hand- 

Fails? arusa Eeo ETE NERS easy 70 30.27 30.27 
NEw panels nes Toere ORL AS 5% 2.53 2,53 
2 battery boxes and equipment box.. 5 2.58 2.58 
Generator castings ......+..e.ee-ee 2 .87 ae .87 

Total sand blast ...........+05 233% $101.21 $101.21 

Plus 20 per cent shop expense ........-:eec cece eeeeeee 20.24 

Grand: total’ ons s.coan ee. tsb A doe ATI a Aes Hae $121.45 

Cost of Sand-Blasting Coach 

Parts Sand Blasted Hours Labor Mat’l. Total 
Generator castings ......+.e050000% 2 $.92 $.92 
Trucks and springs ........-...++. 14% 6.93 6.93 
ROOE. AEII TIE sale, T 3834 18.46 18.46 
Outside Of Car sesccreccvecervcrs 27% 12.40 12.40 
Tnside dE iGar sarite S 24 11.29 11.29 
Clean up after sand blast ........ 41 17.40 17.40 
Battery boxes ....e.sssessosocccee. 3% 1.60 1.60 
New patches, window stops and watér 

collar stands s.ssecsscseseseenso 814 3.80 3.80 

Total sand blast ...........---- 15914 $72.80 $72.80 

Plus 20 per cent shop expense .......sssssrsasesssserro 14.56 

Grand ‘total! asides seis ANEA N ENa DAE á $87.36 
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Machine for 
Dismantling Triple Valves 


The triple valve dismantling machine shown in the 
figures has sufficient power for the removal of nuts, caps, 
and retarding devices (on the K type triple) and can be 
used to dismantle a triple valve completely in two min- 
utes. Power is supplied by a 2-hp., 1,800-r.p.m. motor 
geared to a shaft equipped with a friction spring release 
clutch which is in turn connected through a universal 
joint to a telescopic spindle. i 

The triple valves are held by two cylinders mounted on 
the frame. The ends of the cylinders, shown as XX 
in the drawing, are drilled and counterbored to fit over 
the triple-valve exhaust-port bosses, and drilled to a 
depth sufficient to prevent contacting the pipe plugs 
which are screwed into the exhaust-port threads. The 
left-hand cylinder is stationery, while the right-hand 
cylinder is fitted with a plunger operated by a straight- 
air brake valve. 

When dismantling a triple valve, the valve is placed 
between the plungers at XX with the check-case plug 
resting on a wooden block set in the center of the table, 
and with the cylinder cap pointing towards the operator. 
The operating valve is then placed in an open position 
which causes the plunger to move out of the right- 
hand cylinder, thus clamping the triple valve between the 
plunger and the left-band cylinder. The valve can be 
turned so that either the cylinder cap or the check-case 
bolts are in position. The proper socket wrench, dimen- 
sions of which are shown in the drawing, is placed on 
the spindle and, due to the fact that the shaft is tele- 
scopic, the wrench can be brought down to contact with 
the part to be removed. 

A foot pedal is connected by means of a chain and a 
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rf. l-Thus- Tool Steel 
P irish 
. Wre! 
60 Teeth, 24 Teeth, 5 ius Hardened 
&dia Pitch, 8diaPitch Clutch-normally disengaged. Wrench 


I'shatt_—T0 operate wrench, engage 
clutch, by pulling down chain 
with foot treadle 


Air Exhaust 
Pipe 


i 
Triple valve is held by exhaust 
port bosses at X-K 


Details of the triple valve dismantling machine 
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The dismantling machine with a triple valve set between the 
clamping cylinders 


spring balanced lever arm to a clutch at the top of the 
frame. When the foot pedal is lowered the clutch en- 
gages, causing the wrench to revolve. If it is desired 
to lock the triple valve in position, a hook located on the 
front face of the left frame is placed in the check-case 


opening. 


Questions and Answers 
On the AB Brake 


118.—Q.—What ports are open in the other step of 
service position? A.—The same as in the first except 
that communication is now closed between brake pipe 
and brake cylinder by the limiting valve. This occurs 
when a predetermined amount of air has been accumu- 
lated in the brake cylinder. Any further pressure in the 
brake cylinder is obtained from the auxiliary reservoir. 

119—Q.—What ports open in service lap position? 
A.—The same as in above, with the following exceptions: 
Flow of auxiliary reservoir pressure to brake cylinder 
is cut off by the service graduating valve. The opening 
from quick action chamber to atmosphere is cut off by 
the emergency graduating valve and communication is 
re-established between brake pipe and quick action cham- 
ber via charging choke. 

120—Q.—What ports open in emergency, first stage? 
A.—Quick action chamber to vent valve piston chamber. 
Quick action chamber to atmosphere via choke No. 109. 
Brake pipe to atmosphere past the unseated vent valve. 
Brake pipe to the accelerated-release check valve cham- 
ber. Auxiliary reservoir and emergency reservoir to 
brake cylinder past the inshot valve, and the two reser- 
voirs are connected to their respective checks in the du- 
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plex release valve. Emergency reservoir to accelerated 
release piston chamber, and to spill over checks and strut 
diaphragm. Auxiliary reservoir to the release-insuring 
valve. 


Precision Wheel 
and Axle Work 


The advent of modern light-weight high-speed trains 
has served to emphasize the need not only for reliability 
in wheel service, but for accurately-balanced wheels, in 
the interests of smooth riding and reduced wheel stresses. 


The wheels and roller bearings are dismounted in the 
wheel shop and all parts subjected to accurate calipering 
for wear and inspection for possible defects. The axles 
are thoroughly cleaned, submerged in hot oil at 250 to 
270 deg. F. for five minutes, after which they are again 
cleaned and whitewashed with a mixture of whiting and 
alcohol. After being allowed to dry, they are hammer- 
tested with a soft hammer so that any oil in the smallest 
hairline crack will ooze out and be readily visible against 
the white coating. All of this inspection work is done 
under the supervision of a metallurgist from the test 
laboratory, and if any defects are developed, such as 
small cracks, arc marks, dents, etc., the axles are rejected. 

The axles for high-speed trains are made of carbon 
steel, heat-treated and double normalized. New axles, 


Group of finished- Zephyr car axles ready for inspection before wheel mounting 


The greatest of care is exercised in inspecting, machin- 
ing and mounting all parts of the wheel and axle as- 
semblies, including the roller bearings, and the latest 
practice is to machine the rolled steel wheel hubs and 
rims after being bored and to grind the treads. 

The illustrations show how some of this. work is per- 
formed at the Aurora, Ill., shops of the Chicago, Bur- 
lington & Quincy for car wheels which are to be used 
under the Zephyr trains operated by this road. Both 
new and replacement wheels, needed for the protection 
of this service, are shipped to Aurora shops from 
terminals such as Chicago, St. Paul, Minn., and Denver, 
Colo., where Zephyr trains are maintained. 


purchased rough turned about % in. above the finish size, 
are re-machined to a smooth finish all over in a 24-in. en- 
gine lathe particular attention being paid to the provision 
of large well-polished fillets. The ends on which the 
roller-bearing cones are pressed are ground and the 
wheel fits are smooth machine-finished. Between the 
wheels, the axle is smooth machine-finished and no 
tool marks are allowed. 

New wrought steel wheels are supplied rough turned 
and bored, with 1 in 20 taper treads on power wheels 
and semi-cylindrical treads on trailer wheels. The wheels 
are machined on the vertical turret lathe being bored 
accurately and smoothly with the proper shrinkage al- 


Ne, 
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Zephyr wheel-and-axle assembly with Timken roller bearing boxes in place and axle covered by heavy canvas for protection during shipment 
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Machining Zephyr car axle on a Boye & Emmes 24-in. engine lathe 
at Aurora shops 


lowance for a press fit on the axle. The finish cut is 
made with a double-end floating tool, the tolerances 
being .0005 in. in diameter and .001 in. taper. The 
wheel is faced lightly on the hubs and rims to overcome 
any possible irregularity in exterior surface and to bring 
it in accurate balance. The inner wheel hub is under- 
cut slightly to reduce axle stress just inside the wheel 
fit and prevent the starting of a fatigue crack at this 
point. After mounting the wheels in accordance with 
standard practice, the treads are ground perfectly round 
to within a tolerance of .005 in. Reconditioned wheels 
also are ground on the treads after being turned. 

Assembly of the roller-bearing cones, journal boxes 
and parts is made in accordance with rigid instructions, 
based on Timken experience in assembling a roller-bear- 
ing unit, which will give maximum satisfaction and re- 
liability in service. The greatest care is exercised in 
handling axles about the shop, felt pads being invariably 
inserted between the axles and any lifting chains which 
may be used. Reference to one of the illustrations shows 
the heavy oil-impregnated canvas cover which is applied 
over the center of the axle and securely laced in place 
to protect the axle against accidental marring or cor- 
rosion while wheel and axle assemblies are being shipped 
from place to place. 


Finish boring a Zephyr car wheel with double-end floating tool in a 
Bullard vertical turret lathe 
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Stack-Cutting 
Plate Material* 


To meet the demands of modern mass transportation it 
has been necessary for the railroads to set up heavy 
repair programs on production-line schedules with move- 
ments or deliveries of cars within time periods of from 
18 to 24 min. The maintenance of the production-line 
schedules is dependent upon the ability of the fabrication 
department to furnish new material or parts for replace- 
ment of those which are unfit for further service, on time. 

The fabrication department is called upon to manu- 
facture thousands of identical pieces during the course 
of a regular heavy repair program and the developmen: 
of stack cutting of plate material by the oxy-acetylene 
flame-cutting process has proved to be the greatest step 
forward in fabrication methods that has been made in 
years. 

As all of us are undoubtedly familiar with the use oi 
oxy-acetylene process for the cutting of iron, and its 
principal alloy, steel, there is no need for any discourse 
on the reaction of pure oxygen with iron and, therefore, 
only a description of the practical use of the oxy-acetylene 
cutting process as applied in our shop to the manufacture 
of freight-car parts which are fabricated from steel sheets 
or plates is presented, with the hope that this information 
may prove of value to those having similar problems. 

Stack cutting, as the term infers, means the cutting by 
the oxy-acetylene process of sheets or plates piled or 
stacked upon one another to a definitely determined 
height. It is, of course, evident that the cutting torch 
must be moved over the stack mechanically to obtain 
smoothly and accurately cut edges, and it is therefore a 
machine operation. 

The machine installed at our shop has a cutting range 
of 81 in. transversely and 24 ft. longitudinally. This 
large capacity was provided to meet the production de- 
mands of the fabricating shop and permits the economical 
cutting of four different parts of large dimensions in 
progression. 


The Template Table and Cutting Jigs 


The cutting machine is the type which is automatically 
guided by means of full sized templates, the guiding mem- 


* Paper read at the 37th Annual Convention, International Acetylene 
Association, held November 18, 19 and 20, at St. Louis, Mo. Mr. Orr 
is superintendent of car shops, Cleveland, Cincinnati, Chicago & St. Louis, 
Beech Grove, Ind, 
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The gas-cutting head in operation—Supplementary hand clamps are 
used where necessary 
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ber being an aluminum rail suitably fixed to a base. As 
all of the operations being performed by the cutting ma- 
chine will be repeated at intervals, permanent templates 
have been constructed. Due to the large size of the parts 
cut and the corresponding size of the templates, con- 
siderable thought and study was devoted to the develop- 
ment of a template base which would meet the require- 
ments of both strength and lightness. The material 
selected is 3@-in. plywood properly reinforced by 3¢-in. 
by 1!4-in. strips attached to the under side with wood 
screws. The larger templates are made in skeleton form 
to reduce the quantity of material used and are so de- 
signed as to provide a secure base along the line of cut. 
When in use, the templates are bolted to the top of the 
cutting-machine table and only the original adjustment 
is required as the templates are positioned with relation 
to permanently located jigs and stops. A change from 
one operation to another consumes but a very short time, 
as the templates can be exchanged without further ad- 
justment of position. 

The stacks of sheets or plates are supported by jigs 
mounted upon channel-section beams extending the full 
length of the machine, which are supported in turn upon 
the work supports furnished with the cutting machine. 
The supporting jigs are constructed of 34-in. by 3-in. 
steel bars in skeleton form, the outline being slightly 
smaller than the contour of the part to be cut. The out- 
line of the jig is within the limits of the finish contour 
to provide clearance for the cutting stream and the slag 
of the oxy-acetylene cutting reaction. The material is 
placed upon these jigs by a labor gang and removable 
stop keys are provided definitely to locate each stack of 
material without any adjustment after it has been piled. 

The stop keys are held in place when in use by slots 
permanently welded to the channel beams. One edge 
of the slot or keyway is vertical and the other is tapered. 
With this design, it is not possible for the stop to move 
out of position and accurate placing of the material at 
each loading is insured. Provisions have been made to 
work various sizes of plate stock from the same keyways 
or slots by making offset keys either extending beyond 
or receding from the vertical edge of the keyways. All 
of the keys or stops are identified by markings indicating 
the specific operation they are to be used on and the 


location of the stop slot in which they are to be placed. 
Thus a change of stop arrangement can be made rapidly 
and no delay in the loading operation occurs. 

As previously stated, loading of the plate material is 
performed by a labor gang consisting of two men who 
also have the duties of assisting with the unloading of the 
cut material by overhead crane and separating the cut 
sheet sections for subsequent handling by punch opera- 
tors. The labor gang loads the sheets on the jigs from 
stock piles conveniently located adjacent to them. The 
sheets are loaded one at a time in order that a visual 
inspection of the surface condition may be made, the 
surface can be cleaned and any matter which might pre- 
vent bringing the sheets in close contact for the cutting 
operation can be removed. Sheets or plates having 
kinked or buckled edges are straightened before being 
placed in the stacks to avoid separation of the material 
while cutting. This preliminary preparation has a very 
definite value, as by careful loading a good, clean cut is 
obtained without any interruption. 


Loading and Clamping the Plates 


The sheets are loaded 12 high in our case where ma- 
terial 14 in. thick is used, the stack thickness being 
nominally 3 in. Stacking to this thickness has been 
developed through a careful study during which all fac- 
tors of time and the cost were considered. With a num- 
ber of different sheet sizes and with variations in the 
lengths of cuts to form the various parts, it was found 
to be most economical to load 12 sheets in order that 
the loading gang could load progressively ahead of the 
cutting operation and no delay to the cutting operation 
would occur. 

The material is loaded progressively, that is, the jigs 
are filled starting at one end of the machine and pro- 
ceeding to the pig at the opposite end. The loading 
of the jigs continues, as does the unloading of them, 
while the cutting operation is being performed and the 
entire operation becomes a complete cycle of loading, 
cutting and unloading. As soon as it is possible to do 
so, the cut stacks are separated by the same labor gang 
who make certain that there is no adhesion between the 
cut sections so that they can be easily handled through 
the subsequent fabricating operations. It might appear 


Gas-cutting machine of large capacity with templates in place and material-positioning jigs ready for loading 
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to some that due to the heat of the cutting reaction, the 
edges of the sheets might become fused together. This 
action, it may be assured, does not occur under any con- 
dition. With certain improvements which have been 
made in cutting-nozzle performance, the operation of 
separating the cut sheets has nearly resolved itself into 
one of inspection in which it is only necessary to slide 
the sheets apart to make certain there is no adherence. 

To insure close contact between the sheets, pneumatic 
clamping devices have been erected. These are so de- 
signed that pressure can be applied quickly along the 
line of cut. The pressure is applied through levers 
moved by fulcrum bars extending along the sides of the 
work supports. The prime movers are 10-in. by 12-in. 
brake cylinders operated from the shop-compressed air 
supply with a pressure of 90 Ib. per sq. in. The pres- 
sure levers or bars are so designed that they can be 
easily removed to permit unloading and loading. The 
labor of removing and applying them is performed by the 
labor gang. 

The operator inspects the stack in order to assure him- 
self that the preparatory work has been properly per- 
formed and a good cut will result, after which he applies 
the clamping pressure. With the pneumatically operated 
clamps, the pressure is applied quickly and uniformly and 
the stacks are securely held against the jig forms. 


The Cutting Operation 


The cutting operation is started immediately after the 
clamping operation is completed, a single operator han- 
dling the machine. The driving mechanism is con- 
trolled from the blowpipe end of the machine through a 
lifting and revolving device. The feed or cutting speed 
is regulated at the motor through a governor setting 
and as a constant speed is used for the 3-in. stacks, very 
little regulation of motor speed is required. With the 
lifting device, the machine can be moved from template 
to template from the front or blowpipe end of the ma- 
chine and there is no need for the operator to move from 
the normal line of operation to perform this work. 

The cut is started at the edge of the stack against the 
gaging stops and, if continuous, is not interrupted until 
the cut is completed. In cases where the lines of cut 
intersect and stop at the point of intersection, gates or 
switches are provided in the templates and when the cut 


reaches the point of intersection, it is stopped until the 
gate can be moved into the proper position. The cut is 
then resumed by starting through the kerf at the point 
of intersection of the two lines of cut. 

The speed of the machine is so regulated as to give a 
good smooth cut with the greatest economy. In deter- 
mining the proper size of stack to be used to obtain 
the best and most economical results, a great deal of 
study was devoted to the size of nozzle, oxygen operat- 
ing pressure and speed of cut, as well as to the loading 
factor. It was found that greatest economy could be 
obtained with a 12-plate stack of %4-in. material which 
permitted using a medium-size cutting nozzle at nearly 
top speed for this thickness of material. 


Operating Results 


The results obtained through the use of the oxy- 
acetylene cutting process in stack cutting of freight car 
parts have fully met the expectations. Cost records 
which have been carefully made since the cutting ma- 
chine has entered into full production show an average 
saving over a 14-day period of 16 per cent in the direct 
cost as against doing this work by shearing methods. 
This comparison does not consider any factors of over- 
head such as maintenance of shearing machines and 
blades nor power costs, nor does it include the saving 
effected by reducing the many handlings of this class 
of material which are required with shearing. 

It is evident too that the saving in direct cost will 
increase as better schedules of supplying the sheet ma- 
terial to the machine and of unloading the finished work 
are worked out. 

There is another factor of importance which must not 
be overlooked in considering the saving which can be 
effected through the use of the oxy-acetylene process in 
the stack cutting of steel sheet or plate material and that 
is the large saving or earning which is obtained from the 
recovery of new usable material. With shearing and 
coping methods, it is not possible to recover much of the 
waste material removed from the sheets in pieces large 
enough for use in the manufacture of the smaller parts 
required in car construction. This is particularly true 
where recesses are sheared by means of a coping shear, 
as the material is removed in small bits which go into 
the scrap bins. The material removed from recesses by 


While cutting one stack of material, other stacks are being positioned and clamped ready for the cutting operation 
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The gas-cutting head completing a long cut in a stack of material 


the oxy-acetylene cutting process is in one piece and of 
such size as can be used for the manufacture of other 
parts. It is not possible to set up an average figure to 
represent this saving, due to the variation in the work, 
but it is recorded that usable material to the value of 
nearly $200 has been recovered during a six-work-day 
period at our shop. 

In conclusion, it may be well to make a comparison 
of the quality or workmanship obtained by shearing and 
by cutting with the oxy-acetylene cutting machine process. 
When the sheets are cut in stacks by the cutting ma- 
chine, every piece is identical in contour and this con- 
tour can be duplicated over and over. This condition 


is, of course, not possible when the contour is sheared 


due to the manner in which the layout is made and the 
chance that slippage will occur under the shearing action. 

With the sheets cut by the oxy-acetylene process, it 
is only necessary to adjust the gaging stops on the press- 
ing dies once, while it is necessary to make frequent 
adjustments to take care of the variations caused by 
shearing. 

The edges of the oxy-acetylene-cut sheets are square 
and full, with no burrs or slivers such as are present 
on sheets pre-fabricated by shearing methods. 

There is a total absence of tearing when the oxy- 
acetylene stack-cut sheets are formed, due to the fact 
that the cutting operation does not leave any sharp 
corners which have high stress concentrations and yield 
under the additional bending stress of the pressing dies. 
The radii left at such locations in the sheet contour tend 
to strengthen this section and provide additional material 
for the drawing action of the die. 
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In view of the facts which have been developed 
through our experience and which have been presented 
as briefly as possible, it is apparent that the stack cut- 
ting of sheet or plate material by the oxy-acetylene 
process has been a valuable development of the industry. 


Non-Porous 
Protective Coating 


A line of protective and decorative coatings adapted to 
application to metal, wood and concrete surface, includ- 
ing passenger cars, locomotives, bridges, buildings, etc., 
is being offered to the railways by Technical Coatings, 
Inc., New York City. These coatings, which were de- 
veloped after several years of laboratory research and 
extensive service tests, and which have already been ap- 
plied to many structures, are said to afford a tough, 
elastic, non-porous surface which will combat corrosion, 
deterioration and wear over long periods of time. Spe- 
cial features of the coatings, specific types of which are 
said to be particularly adapted for protecting surfaces 
subject to corroding gases and brine drip, are in the 
vehicle employed, which is a specially processed combina- 
tion of vegetable gums and heat-treated oils, and in the 
pigments, all of which are metallic in character. 

The line of technical coatings includes both primers 
and decorative top coatings. The primers offered for 
various conditions of exposure include a zinc metallic 
coating, an aluminum-zinc coating, and a balanced red 
lead coating, all of which employ the non-porous vehicle 
as a base. The top coatings, all of which employ only 
metallic pigments, are furnished in a wide range of colors, 
including gray, white, black, buff and green. On order, 
special colors can be furnished as specified. 

All of the coatings are said to have an unusually long 
life under normal atmospheric conditions, while certain 
of them are specially recommended for services subject 
to brine, acids and corroding gases. It is said that tests 
and actual experience prove that the coatings, in addition 
to being impervious, adhere tenaciously, and will not 
crack or peel with expansion and contraction caused by 
wide temperature changes. 


Fountain-head brush used for washing the exterior of cars—The secret 
of the effectiveness of this method is the use of a small hose (34-in. 
service station hose) to carry the water to the brush head 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Safety Platform 
for Dome Work 


The illustration shows a substantially-constructed safety 
dome platform which may be readily applied over the 
dome of a locomotive undergoing repairs and provide 
ample protection for workmen who are engaged in mak- 
ing throttle repairs or doing any other work around the 
steam dome. The upper rail of this protective platform 
is approximately 7 ft. in diameter and made of 1-in. by 
4-in. steel bar stock, being supported on four uprights 
made of the same material and continuous with the two 
bottom supports which rest on and are fitted to the 
curve of the boiler. A plank placed across these bottom 
supports on either side of the dome affords a secure 
footing. 

The safety dome platform is sufficiently heavy so that 
there is little tendency for it to slide or slip even when the 
weight of one or two workmen is concentrated on one 
side. To serve as an added precaution, however, the 
actual bearing of the bottom supports against the boiler 
consists of four 2-in. by 4-in. by 6-in. wood blocks 
bolted to the supports. 

The steel ladder, shown in the illustration, also is 
more satisfactory than most wooden ladders, being rela- 
tively lighter and stronger. This ladder is made of 3-in. 
by 2-in. steel side bars in which 34-in. round bar steps 
are inserted and welded, with wood foot pieces bolted to 


Safety dome platform and ladder used at the Joliet, Il., locomotive 
shops of the E. J. & E. 
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the side bars at the bottom to serve as a bearing against 
the shop floor and prevent the possibility of slipping. 

One side of the adjustable safety scaffold, used in con- 
nection with boiler work, is also shown in the illustra- 
tion. This scaffold is 7 ft. long by 44 in. wide on the 
base and 9% ft. high to the wood platform. It is made 
of 214 in. vertical side angles with horizontal cross angles 
14 in. by 2 in., spaced 24 in. apart. The light guard 
rail, made of a 34-in. steel rod, is 22 in. above the 2-in. 
by 30-in. wood platform which is supported on two steel 
brackets adjustable for height by means of bolts applied 
through the vertical side angles. 

This adjustable safety scaffold, like the safety dome 
platform, may be readily moved about the shop by the 
shop crane and, once suitably placed, contributes both to 
safety and increased production on the relatively hazard- 
ous work on large locomotive boilers. Both devices are 
successfully used at the Joliet, Ill., locomotive shops of 
the Elgin, Joliet & Eastern. 


Puller for Removing 
Frame Bolts 


PPOR. 


Tool for removing locomotive frame bolts 


The removal of locomotive frame bolts can be facilitated 
by the device shown in the drawing. This bolt puller, 
cut out with an Oxweld automatic shape-cutting ma- 
chine, places a strain on the bolt head which invariably 
results in the withdrawal of the bolt. Occasionally it is 
necessary to sledge the bolt on the opposite end, espe- 
cially when it seems probable that further application of 
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pressure on the bolt head may result in pulling the head 
off the bolt. 

The puller consists of a yoke A slotted at the bottom 
to fit over the head of the bolt, and a fulcrum lever B 
for applying the pressure. After the yoke 4 is placed 
over the head of the bolt, which has been cut away by an 
acetylene torch as shown in the drawing, the lever B 
is set between the yoke arms and the pin D is inserted 
in the holes CC. The ends E and F of the lever rest 
on the frame, with the pin D in the holes CC. The re- 
cess G keeps the lever in that position. A wedge is then 
driven under the end F of the lever, which is bevelled 
for receiving the wedge. As the wedge is drawn under 
the lever, the upward force on the yoke removes the 
bolt. 


Pipe Bushings Made from 
Extra-Heavy Pipe / 


It is interesting to know that pipe bushings can be made 
from extra-heavy and double extra-heavy pipe. The 
table shows the sizes of pipe, as well as the drill or 
reamer sizes, to use in making the various bushings. 
For example, to make a 14 in. to 1⁄4 in. bushing, obtain 


Table of Drill Sizes for Making Bushings from 
Extra-Heavy Pipe 


Drill or reamer 


Bushing size, in. Pipe size to be used, in. size, in. 
⁄y to % 1⁄4, extra-heavy 21/4 
y to Z % extra-heavy none 
%to % , double extra-heavy 21 o4 
%to % 1⁄4, double extra-heavy Ala 
⁄ to 4 1⁄4, double-extra-heavy 9/6 
1 to 3% 1⁄4, extra heavy 2/16 
4 to 8 34, double extra-heavy 9/16 
y to n 4, double extra-heavy 1/16 

1 to ¥ 1, double extra-heavy 29/39 
1% to 1 1%, double extra-heavy 1% 

1% to! 1%, double extra-heavy 1% 

1% to 1% 1%, double extra-heavy 1'8/s4 
2 to ly 2, double extra-heavy 13/32 
2% to 2 2%, double extra-heavy 23/10 
3 to 24% 3, double extra-heavy 2°/16 
3% to 3 3%, double extra-heavy 37/16 
4 to 3% 4, double extra-heavy 311/16 
4% to 4 4%, double extra-heavy 43/16 


a piece of 14-in. extra-heavy pipe sufficiently long for 
cutting the outside thread. Then, cut the end off to the 
desired length, drill or ream it with a 2%, in. drill or 
teamer, and tap it with a %-in. pipe tap. In making 
other bushings the table shows that in the case of the 
¥% in. to 14 in. bushing the internal diameter of 34 in. 
extra-heavy pipe is such that no drilling or reaming is 
necessary and that in making %4-in. to }%-in. bushings 
let extra-heavy or double extra-heavy pipe can be 
used. 


Guide Extension for 
Mounting Crossheads 


The mounting of crossheads on two-bar locomotive 
guides is not usually a difficult task but it is an awkward 
one because of the links and trunnion frame directly 
above the back of the guides. This is true even though 
the crosshead is applied with the aid of a portable crane. 
This task, however, has been simplified considerably in 
the Union Pacific shops at Kansas City, Kan., by the 
guide-bar extension shown in the drawing. 

When applying a crosshead, the yoke of the guide-bar 
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extension is set around the bottom guide in front of the 
guide yoke, and the 13 6-in. by 1%¢-in. key is placed in 
the l-in. by 2%4-in. key slot. The guide-bar extension 
can then be placed in position on the bottom guide-bar, 
and when in position, the back end is lowered until it 
rests on the floor. With the tool in this inclined posi- 
tion, the crosshead is lifted with a portable crane and 
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Guide-bar extension for mounting crossheads 


placed on the guide-bar extension, allowing it to slip 
‘down until it rests against the small angle welded on the 
back end of the tool. 

The back end of the guide-bar extension is then raised 
with the portable crane until it is level with the guides, 
after which the crosshead is shoved forward onto the 
guides either by hand or with a bar. Obviously the 434 
in. width and 35 in. length of the crosshead seat of the 
bar shown in the drawing can be changed to suit dimen- 
sions of different classes of engines. 


Taper Cutting 
Die Head 


A heavy-duty taper-cutting die head for handling 
threads of large diameters, steep tapers, and extra 
lengths, has been added to the line of die heads manu- 
factured by the Landis Machine Company, Waynesboro, 
Pa. Known as a special 6-in. Landmatic, it augments 
the line of Landmatic die heads with taper attachment 
previously manufactured in sizes up to 4 in. The head 
is of the six-chaser type and was designed for thread- 
ing parts such as tool joints and drill stems. 

This head is of the stationary type adapted for use on 
a heavy-duty turret lathe. An adjustable bar, mounted 
on some stationary part of the machine, retards the cam 
carrier as the head advances onto the work. The ad- 
justable bar is set to have contact with the cam carrier 
just as the part to be threaded enters the die. The 
sliding movement of the cam along the cam shoe allows 
the chasers to recede at a uniform rate and produces a 
tapered thread corresponding to the taper of the cam. 
The head opens automatically when the cam trips off 
the end of the cam shoe. 

Before the head is closed, the carriage must be re- 
turned a sufficient distance in order to clear the stop 
bar. The adjustment for thread length limits the for- 
ward travel of the cam carrier and insures threads of 
uniform diameter and length. 

This dic head can be supplied for cutting various 

(Continued on page 92) 
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EXPERIENCE IS 
A GOOD TEACHER 


66Tue man should be taken out of service!” Master 
Mechanic Carter of the Plains Division on the S. P. & 
W. hit the desk with his clenched fist so hard the onyx 
desk set almost jumped off. The master mechanic slid 
the desk set back to a safer place. It was a Christmas 
gift from Mrs. Carter. He didn’t dare get it broken 
so soon after Christmas. 

“We can’t put up with that kind of work, I tell you, 
and the only way to stop it is pull a few men out of 
service,” Carter continued. 

“But Mr. Carter,” Jim Evans, the roundhouse fore- 
man at Plainville said mildly, “perhaps it’s not alto- 
gether Clark’s fault that the rod bushing pounded out.” 

“The engine was out of tram, wasn’t it? Clark put 
it up, didn’t he?” 

Evans shifted his chew of “horseshoe” to the other 
cheek. “Yes, that’s true; the engine was out of tram 
and Clark put it up.” 

“He’s a machinist, ain’t he? Served his apprentice- 
ship, didn’t he?” Carter started to pound the desk again, 
looked at the elaborate fountain pen holder, and changed 
his mind. “We pay him machinist’s wages! It’s not 
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our fault if he is not able to do a machinist’s work.” 

“I’m not so sure about that,” Evans disagreed cour- 
teously. “It’s true Clark served his time, most of it 
right here in Plainville, but he didn’t learn the trade 
and I wouldn’t say it’s entirely his fault. The same 
thing applies to Goodwin and Niles. All three started 
on their time together. None of the three could be 
called all-around mechanics. Clark is a good machine 
man, none better in the shop; Goodwin is a good air 
man; and Niles can wheel an engine and put up the 
rods quick as any man on the job. But, take them off their 
specialty and none of the three could be called good.” 

“Its not our fault if they didn’t learn the trade!” 
Carter raised his clenched fist, then stuck his hand in 
his pocket. 

“Don’t think I’m trying to argue with you, Mr. Car- 
ter. I know your disposition to be fair. That was a 
rotten job Clark put up on the 5070; it’s a wonder she 
didn’t jerk all the rods off, the wheels were so badly 
out of tram. But, if you are willing to take the time, 
I believe I can show you where we are equally respon- 
sible for the failure.” 
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See 


“We can’t put up with that kind of work, 

| tell you, and the only way to stop it is 

to pull a few men out of service,” Carter 
continued 


by 
Walt Wyre 


“All right, I’m willing to be 
shown,” the master mechanic re- 
plied. “Go ahead.” 

“Remember the day those three 
boys started out as apprentices?” 
Evans began. 

“Yeah, it was back in 1929,” 
Carter replied. “Things were 
booming then.” 

“Well, lets start there’”—and 
Evans gave him the story. . . 


Business was good in the spring 
of ‘29. When the cantaloupes 
started moving along in May, the 
Plains Division was handling 
thirty to thirty-five trains a day. 

There was a shortage of power, 
both man and motive. Overtime 
was accepted as a necessary evil 
incidental to conditions. Mechan- 
ies looking for jobs were as hard 
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to find as Republican votes at last November’s election. 

“T have authority to put on some apprentices,” Carter 
told Evans one day. “Who would you recommend?” 

Evans named over half a dozen likely boys, sons of 
employees, that he thought would, with proper training, 
make good mechanics. Clark, Goodwin, and Niles were 
accepted. The master mechanic called the boys in the 
office and gave them a lecture. After the boys signed 
their indentures, he gave them some more advice. 

Next morning at eight o’clock, the new apprentices 
came to work together. All were dressed alike in new 
overalls and spotless, blue polka-dot caps. “The three 
boys stuck together like three lost chickens in a rain- 
storm until Evans had time after eight o'clock to as- 
sign them to their respective jobs. The foreman had 
talked with the three boys previously about where they 
preferred to start. Clark was placed in the machine 
shop, Goodwin started at the air bench, and Niles began 
at the drop-pit. 

At the end of six months, each of the three boys 
could do a fair job of the particular class of work they 
had been doing. The work was still new enough not to 
be monotonous. Each of the apprentices, at their own 
request, were allowed to remain longer on the same jobs 
on which they had started. Two months later, when 
the fall slump hit, it was a case of be laid off or go to 
the back-shop. They chose the back-shop. Clark, at his 
own request, went in the tool room; Goodwin continued 
his work on air equipment; and Niles was pleased by 
bene, assigned to a job on the floor of the erecting 
shop. 

At first the shop worked full time. Two evenings a 
week the boys, together with thirty-odd other appren- 
tices, attended an apprentice class where they studied 
drafting, practical mathematics, and other essential sub- 
jects. The apprentice class was just getting into the 
study of valve motions when the shop closed down. 
When it reopened three months later with reduced force, 
the apprentice instructors were not called back. The 
apprentice school was no more for lack of an appropria- 
tion. 

The apprentices were put on various jobs, but some- 
how the desire to learn was not as keen as before. 
What’s the use, they reasoned, of learning a trade only 
to be cut off when the apprenticeship is finished. Thou- 
sands of mechanics were walking the streets looking for 
jobs, waiting and hoping for the elusive corner around 
which prosperity was said to be hiding. 

The back-shops worked spasmodically as current 
finances would allow; some months, ten days; some, 
twenty; others, not at all. Some apprentices quit; hop- 
ing to find jobs with brighter looking futures. The 
three from Plainville stuck, more from lack of oppor- 
tunity at something else than otherwise. At least it 
was a job that would keep them fed and clothed for the 
time being. What if they were cut off a large part of 
the time? That only postponed the date when they 
would finish their time and join the army of unemployed 
mechanics walking the streets. 

So the boys worked on sans enthusiasm, sans in- 
spiration, thinking mostly of quitting time and payday 
and how to fill the time between with as little incon- 
venience as possible. 

The rows of technical books in the back-shop library 
accumulated a coating of dust. Subscriptions to jour- 
nals of the trade were allowed to expire without being 
renewed. Correspondence courses were forgotten by 
most of the apprentices that had taken them out. 

And so the time dragged on until in 1933 the back- 
shop closed down indefinitely. Clark, Goodwin, and 
Niles, more fortunate than many others, were allowed 


90 


to return to their home point to continue the trade. 
When the apprentices returned to Plainville, Evans made 
a conscientious effort to see that the boys had an op- 
portunity to learn the trade. Clark was placed at the 
air bench, Goodwin went on the drop-pit, while Niles 
went in the machine shop. 


Tue 5084 was undergoing Class 6 repairs and was 
about due off the drop-pit. As usual, Evans was short 
of power when the despatcher called and said he would 
need an additional engine next day. The 5076 burst a 
siphon. 

“Well, the only thing I can see is run the 5082 on 
the extra and get the 5084 out for the east local,” Evans 
told John Harris, the clerk. 

“Can you get her out without overtime on her?” Har- 
ris inquired. 

“Have to!” The foreman was emphatic. “They'll 
raise more hell about an hour overtime than twin boys 
with one bicycle.” Evans bit off a hunk of “horse- 
shoe” and headed for the roundhouse. 

“Have you got the rod bushings finished for the 
5084?” he asked machinist Cox. 

“No, been tied up on running repair.” The machinist 
indicated a stack of brasses to be turned that meant it 
would be some time before he could get around to the 
dead work. 

Evans scratched his head and walked over to where 
Niles was going through the motions of operating a 
lathe. “Think you can make the bushings for the 5082?” 
the foreman asked. 

“I think so,” the apprentice replied. 

“All right, take your time and see that they fit. I've 
got to run the engine on the east local in the morning,” 


_Evans said. 


Niles went to work on the bushings. Goodwin, work- 
ing with Jenkins on the drop-pit, was putting up the 
wheels. Evans told them of the necessity for finishing 
the engine. 

Just before five o’clock, Goodwin started the left main 
bushing in. The bushing refused to go. He hit it sev- 
eral blows with an 8-lb. sledge. About half way in the 
bushing stuck again. Cox, busy on the other side of 
the engine, was paying no attention to the apprentice. 

‘Bushing sems a little tight,” the apprentice yelled to 
Cox. . 

“Did it start all right?” the nut-splitter asked. 

“Yeah,” Goodwin replied, “but it go tight after it 
started.” 

“Well, maybe it’s in a cramp. Hit it a couple of licks,” 
Cox told the apprentice. 

Goodwin hit it two or three times with the sledge. 
The bushing moved a little, but too slowly to suit him. 
He spied a heavy ram that had been used for driving 
in a main pin. “Hey, gimme a hand,” he yelled to two 
laborers nearby. 

The ram did the job. Half a dozen blows and the 
bushing was in and tight as the cork in a Scotchman’s 
bottle. 

In the meanwhile, machinist Martin and apprentice 
Clark were finishing connecting up the air equipment in 
the cab. Clark assembled the brake valve and placed 
it on the pedestal. 

When the five o’clock whistle blew, the fire-builder 
had a fire going and the steam gage needle was beginning 
to quiver at the peg. 

“We'll let the night men finish her up,” Evans said. 

Next morning when the foreman reached the round- 
house at seven o'clock, the 5084 was setting out on the 
lead ready for the local and called for 8:15. The fore- 
man had just finished distributing the work slips when 
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the engineer blew three lusty blasts with the whistle of 
the 5082. A moment later the whistle again tooted in- 
sistently. Evans almost collided with the outbound in- 
spector at the roundhouse door. 

“Something wrong with the air on the 5084!” the 
inspector panted. 

“What seems to be the trouble?” Evans asked. 

“Don’t know. It acts crazy,” the inspector replied. 

“Get Martin on it, right away,” Evans said. 

After a twenty-minute search the machinist decided 
the trouble was in the air-brake valve. The rotary valve 
had been turned just half around and the handle put 
on with the valve in that position. The engine was de- 
layed thirty-five minutes. 

Seven miles out of town the acrid odor of burning 
grease reached the engineer’s nose. When he stopped 
the train, the left main pin was stinking hot. The back 
end of the main rod was beginning to turn blue from 
the heat. The hoghead cooled the hot brass, forced in 
some fresh grease and the engine made it to the next 
station four miles away, but not until the pin was so 
badly cut that it would require more than a new brass 
to put it in condition for another trip. 

Evans used every cuss word he knew and made up 
some new ones for the occasion. He called the three 
apprentices in the office to talk to them. 

“That’s rotten work,” Evans told the apprentices. 
“Rotten! How do you ever expect to be mechanics 
turning out jobs like that?” 

The boys shuffled uneasily, looking at the floor, then 
Goodwin spoke up. “How can we ever expect to be 
mechanics, anyway? With thousands of machinists walk- 
ing the streets, we can’t expect to get a job when we 
finish our time.” 

“That’s the way it looks now,” Evans agreed, “but 
maybe things will get better by the time you finish.” 

“It’s not likely,” Clark said, “besides, we’re not learn- 
ing anything, not much, anyway. We're just serving a 
sentence with pay. The company is not trying very 
hard to teach us anything. I guess we just got a lit- 
tle disinterested,” the apprentice added apologetically. 

“What do you have to say, Niles?” Evans asked. 

“Well, I'd rather be on the drop-pit than running a 
lathe. ’Course, I guess, the reason is that I’ve had 
more experience on the drop-pit and it’s easier for me. 
I know I need the machine shop experience if I’m ever 
going to be a machinist, but being as there’s mighty lit- 
tle chance of me getting a job when I finish, I’d rather 
be doing something that I can.do.” Niles sighed deeply 
as though relieved of a terrible load. 

“Me too,” Clark said. “Td rather be running a lathe 
than fiddling around at that air bench.” 

ew Pd like to get off the drop-pit,” Goodwin 
said. 

Evans scratched his head thoughtfully. There was 
some logic in what the apprentice had said. At the same 
time, according to the agreement, apprentices should be 
given an opportunity to learn all branches of the trade and 
the time divided so as to give them the chance. The 
railroad would get more and better work with the men 
assigned to jobs they could do best. 

“I’m going to put you boys on the jobs you prefer, 
starting in the morning. When you get ready to pitch 
in and learn the trade, I’ll shift you around again.” 

The three apprentices finished their time working al- 
most all of it on the jobs they had started out with. 
True to expectations, there were no jobs available when 
they finished. They worked at various and sundry jobs 
until in the fall of ’36 the S. P. & W. began putting on 
men. The ex-apprentices were called in and given jobs. 
At first all three were on nights. Business picked up 
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still more. Locomotives that were long overdue shop- 
ping had to have lots of work on them to keep them 
moving and additional mechanics were put on. Clark 
and Goodwin went on days. Clark managed to get a 
machine job, while Goodwin was forced to go on the 
drop-pit. : 


Tuen one day Evans received a letter from the mas- 
ter mechanic saying that the allowance had been re- 
duced. Working time had to be cut down. After a 
conference with representatives of the various crafts, it 
was decided to reduce the force on Saturdays and Sun- 
days rather than cut off men. 

“How’'ll we decide who'll work and who will be off?” 
Evans asked. 

“That’s easy,” the machinist representative replied. 
“Just start at the top of the seniority list and take as 
many men as you need to work on days forces are re- 
duced. The ones next on the list will work next time, 
and so on.” 

eae keep rotating the men in order,” the foreman 
said. 

“That’s the idea exactly,” the machinist representative 
replied. 

The others agreed that was fair and the method was 
adopted. 

“How’s the allowance coming?” Evans asked Harris, 
the clerk, on Thursday. 

“Running over bad,” the clerk replied. 

“Well, were just going to have to cut down more 
Saturday and Sunday,” Evans said. “I don’t see how 
we can get by, but the master mechanic says we've got 
to stay in the allowance.” 


Saturday morning the roundhouse force looked like 
a prayer meeting crowd on bank night at the picture 
show. Only four machinists were working, Clark, Good- 
win, Martin, and Hill. Evans had the men lined up 
working only jobs that were absolutely necessary. He 
had it all figured out to get by in fairly good shape 
when the clerk found him at the board in the round- 
house. 

“Despatcher says there'll be two extras east this eve- 
ning and probably two sections of No. 10,” the clerk said. 
“What’ll I tell him?” 

“Tell him that locomotives come twelve in a can and 
we'll have a fresh dozen if he’ll send up the can opener.” 
Evans’ teeth snapped on a plug of “horseshoe.” “I'll let 
him know soon as I can figure it out,” the foreman added 
and started to the office. 

“Now let’s see,” Evans mused, “I can let him have 


the 5081. It should be O.K. to go. The 5076 will be 
in on 71. What time’s 72 doped to get in?” he asked 
the clerk. 


“Ought to be in now,” the clerk replied. “It’s figured 
to be here at 9:40.” 

“Well, that’s that! Tell old guess-and-grumble it’l! 
be the 5081 and 5076. If they run two sections of 
No. 10, I’ll figure that out later.” 

No. 71 rolled into town a few minutes later. 

“Look her over quick as you can and tell the hostler 
I said to get her in the house soon as possible,” Evans 
told the inspector. 

The inspector climbed up in the cab of the engine. 
He glanced at the cab card, then looked again to be sure. 
“She’s due for an annual,” the inspector called out. 

“What!” Evans’ mouth dropped open like a trap door. 
He climbed up in the cab and looked at the card hoping 
the inspector was mistaken. He wasn’t. 

Evans climbed down from the cab of the engine and 
headed for the roundhouse like a man taking an out- 
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bound ticket to his mother-in-law. He made the round 
through the house—not another extra engine. If No. 
10 ran in two sections, he could possibly use the engine 
that came in on the first one for the second, but that 
wouldn’t help any for the two extras. They would run 
before the passenger was due in. 

Not a chance of making an annual on the 5076. Evans 
passed the 5070 standing on the drop-pit. The engine 
was due out Monday. It would take less time to get 
the 5070 ready than it would to make an annual. He 
sent Clark and Goodwin with their helpers to the drop- 
pit. 

“Throw your feet out, fellows, and get her finished 
soon as possible. I’ll tell the fire-builder to fill her up 
and get a fire in her right away.” ; 

The men worked, no argument about that. At 6:30 
the engine was ready to run out of the house. The sec- 
ond extra was called for 8:15. 

An engine can be expected to run a little hot com- 
ing right off the drop-pit. To offset that, Evans gave 
instructions for extra grease to be put on the engine 
and for the rod cup man to take particular care to see 
that every bushing had plenty of grease. But grease 
doesn’t do much good when the wheels are out of tram, 
at least as badly out as the ones on the 5070 Some- 
thing had to give way. Fortunately it was brasses in- 
stead of rods. The trainload of cattle was delayed seven 
hours waiting until another engine could be sent to take 
the train on. 

“Well, what are we going to do about it?” 
asked when Evans had finished. 

“There’s one thing we can do, at least,’ Evans re- 
plied. “We can let this be a lesson. When we have 
apprentices learning a trade we can see that they learn 
it instead of taking the easy way out. We might need 
those same apprentices as mechanics some day.” 

Evans reached for his plug of “horseshoe” as Carter 
began fiddling with some papers on his desk. 


Carter 


Taper Cutting 


Die Head 


(Continued from page 87) 
diameters, tapers, and thread lengths. It was primarily 
designed for cutting threads of 6 in. outside diameter, 
4 pitch, 2 in. taper per ft., and 5 in. length. The same 
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Landmatic 6-in. taper cutting die head 
head can also be adapted for cutting threads of 5% in. 
outside diameter, 4 pitch, 3 in. taper per ft. and 434 in. 
length; and threads of 454 in. outside diameter, 4 pitch, 
3 in. taper per ft., and 4 in. length. 
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Lifting Tongs 
For Crown Bearings 


The weight of driving-box crown bearings often neces- 
sitates the use of some kind of a lifting device prepara- 
tory to pressing these bearings into the boxes. The 
tongs shown in the drawing are in use on one road for 
handling crown bearings weighing from 194 to 350 lb. 
each. These bearings are cast with a grease groove 
on the inside and a collar or flange on the outside. After 
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Tongs for lifting heavy crown bearings during pressing operation 


the crown bearing has been turned to size with a collar 
3% in. high and then planed to fit the driving box, the 
tongs are then used with a hoist to lift the bearing up 
so it can be pressed into the box. It will be noticed 
that one leg of the tongs is provided with a lug to enter 
the grease groove while the other leg is made with a lip 
to catch under the turned collar of the bearing. Al 
though some roads do not turn bearings with a collar, 
most all of them have the grease groove, thus permit- 
ting the use of tongs similar to the one shown. 


Eleetrode for Small 
A.C. Are Welders 


The Wilson Welder and Metals Company, 60 East 
Forty-second Street, New York, has developed an elec- 
trode for use with small transformer-type a.c. arc 
welders. Although designed specifically for use with 
a.c. arc welders, this Wilson No. 520 electrode, as it has | 
been designated, is said to be equally well adapted for 
d.c. machines. Tests are reported to have shown that 
the electrode deposits a smooth bead with slag inter- 
ference reduced to a minimum. Heretofore, the weld- 
ing performance of these small machines has been some- 
what hampered due to an unstable arc caused by the al- 
ternating current. The No. 520 rod was developed to 
overcome this difficulty. 


Unusuat Hossy.—Railroad lantern collecting is the unusual 
hobby of a New Britain, Conn., man, who has 90, representing 
40 railroads from New England to the Middle West. He has 
found them along railroad tracks, in attics, cellars, antique shops, 
and junk heaps. Two date back to 1860, one used by the Adams 
Express Company and the other from the New York, Lake Erie 
& Western. 
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A streamline passenger locomotive hauling the Centenary train of the 
South Australian Government Railways—The locomotive, built at Is- 
lington in 1936, weighs 140 tons and has a tractive force of 25,000 Ib. 


I.C.C. Declines to Dismiss Power 
Reverse Gear Case 


Tue Interstate Commerce Commission 
on January 11 denied the petition filed by 
the Brotherhood of Locomotive Engineers 
and the Brotherhood of Locomotive Fire- 
men and Enginemen for a dismissal of 
their complaint in the power-reverse gear 
case, because an agreement had been 
reached with the railroads on a plan for 
equipping locomotives with the power gear. 
The commission gave no reason for its 
denial but it was assumed that it desired 
to make a report following its long hear- 
ings in the case. 


Burlington Zephyrs Pass Two- 
Million-Mile Mark 


CoIncIDENT with the arrival in Chicago 
and Denver on January 26 of the 12-car 
Burlington Zephyrs, the total mileage oper- 
ated by the Burlington’s fleet of eight 
streamline stainless-steel trains reached the 
two million mark. At the same time the 
500,000-mile mark was passed by the two 
Denver Zephyrs. 

First place in total mileage for individual 
Zephyrs goes to one of the former Twin 
Zephyrs, now the Ozark State Zephyr, 
operating between St. Louis and Kansas 
City, which has to its credit a total of 
515,041 miles. The other small Twin, re- 
christened the Sam Houston, operating be- 
tween Houston and Dallas, is credited with 
508,938 miles. The pioneer Zephyr, oper- 
ating between Liricoln and Kansas City, 
Mo., via Omaha, has an aggregate of 463,- 
330 miles. 


The James F. Lincoln Arc- 
Welding Foundation 
To STIMULATE intensive study of arc 
welding $200,000 will be distributed by the 
James F. Lincoln Arc Welding Founda- 
tion among winners of 446 separate prizes 
for papers dealing with arc welding as a 
primary process of manufacture, fabrica- 
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tion or construction in eleven major divi- 


sions of industry. The principal prize 
winner will receive not less than $13,700. 
Other prizes will range from $7,500 to 
$100, the latter sum to be awarded to each 
of 178 contestants who receive no other 
prize, but whose papers are adjudged 
worthy of honorable mention. 

Among the eleven major divisions of 
industry eligible in this contest are the 
railroad field, the automotive field, the 
structural field and functional machinery. 
In the railroad field twenty-four prizes, 
with a total value of $14,200, will be 
awarded for the best papers on locomo- 
tives, freight cars, passenger cars, or loco- 
motive and car parts. 

The contest will close June 1, 1938. For 
complete details of the rules and condi- 
tions covering awards communicate 
promptly with the foundation secretary, 
A. F. Davis, P. O. Box 5728, Cleveland. 


Institute for Social Progress 


“Tue World Challenge to Democracy— 
How Can America Meet It?” is to be the 
subject for discussion at the two weeks’ 
Summer Institute for Social Progress to 
be held on the campus of Wellesley Col- 
lege, Wellesley, Mass., July 10 to 24. The 
point of view of mechanical engineers in 
the railway world is desired in the cross- 
section membership of the Institute and 
those men and women interested in the 
possibility of attending should write to 
G. L. Osgood, 14 West Elm avenue, Wol- 
laston, Mass., for details and membership 
blanks. Dr. Colston E. Warne of the Eco- 
nomics Department of Amherst will lead 
in the discussion. 


Charles A. Gill Honored 


Asout 350 friends and well wishers of 
Charles A. Gill, recently made general 
manager of the Reading and Central Rail- 
road of New Jersey lines, gave a dinner 
in his honor at the Berkshire Hotel, Read- 
ing, Pa., on the evening of January 18. 
Special trains were run to carry guests 


between both New York and Philadelphia 
and Reading. After-dinner talks were 
made by President E. W. Scheer of the 
Reading; Vice-President C. W. Galloway 
of the Baltimore & Ohio; Vice-President 
R. W. Brown of the Reading; Judge H. 
Robert Mays of Berks County, Pa.; C. A. 
Dana, president, Spicer Manufacturing 
Company; Roy V. Wright, editor, Railway 
Mechanical Engineer; D. W. Pye, presi- 
dent, Tuco Products Corporation; Arthur 
N. Dugan, vice-president, National Bearing 
Metals Corporation; George DeGuire, 
president, Ajax Hand Brake Company, and 
John O. Haines, president of the Reading 
Company’s Booster Committee. General 
Superintendent P. S. Lewis, of the Read- 
ing, acted as toastmaster, and during the 
dinner several numbers were rendered by 
the Reading Company Glee Club. Presi- 
dent Scheer, on behalf of the group, pre- 
sented Mr. Gill, with a star sapphire ring. 
Mr. Gill was recently elected president of 
the New York Railroad Club. 


Equipment Building and 
Betterment Program 


Tue Baltimore & Ohio, on January 20, 
authorized the purchase of 2,000 gondola 
cars of 70 tons’ capacity (1,450 of 52% ft. 
and 550 of 65% ft. length), and also the 
construction of 2,000 covered-wagon-top 
box cars, of 50 tons’ capacity and 42% ft. 
in length, in the company’s shops. The 
construction of the 2,000 box cars in the. 
company’s shops will give employment to 
a large number of its employees through- 
out the remainder of the year. The total 
estimated cost of this equipment is approx- 
imately $10,000,000, the financing of which 
it is expected will be arranged through an 
equipment trust. A contract has been let 
to the Bethlehem Steel Company for 1,500 
gondola cars, as noted in the new equip- 
ment table elsewhere in this issue. 

Boston & Maine.—Fifty-five additional 
air-conditioned, deluxe passenger coaches 
will be placed in service by the Boston & 
Maine and the Maine Central as a part 
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of a $1,820,000 new equipment and ma- 
terials order just placed by those roads. 

The Pullman-Standard Car Manufac- 
turing Company at Worcester, Mass., will 
build 20 new air-conditioned coaches for 
the Boston & Maine (as was reported in 
the January issue of the Ratlway Mechan- 
ical Engineer), at a cost of $40,000 each. 
These coaches will be of the 84-seat type 
with the latest appointments. Thirty of 
the present B. & M. all-steel coaches will 
be modernized, air-conditioned and have 
new de luxe seats and modern flooring and 
lighting installed at the B. & M. shops at 
Concord, N. H., and five all-steel coaches 
of the M. C. will be similarly modernized 
at its shops at Waterville, Me. 

The re-conditioned coaches from the 
shops of the two railroads will commence 
to go into service in the spring, and the 
new cars from Pullman-Standard are ex- 
pected to be ready for service this sum- 
mer. Both the new and the re-conditioned 
deluxe coaches will be decorated in various 
color schemes, with the _ re-conditioned 
coaches being finished and upholstered in 
blues and browns. The new coaches will 
have an entirely new color scheme. 

The orders also include 6,000 tons of 
rails and accessories for the Boston & 
Maine and 3,500 tons of rails and acces- 
sories for the Maine Central. 

Canadian Pacific—This road is carrying 
out a large air-conditioning program at its 
Angus shops in Montreal, according to an 
announcement by D. C. Coleman, vice- 


president of the company. A total of 136 
cars including standard sleepers, dining 
cars, tourist sleepers, parlor cars and day 
coaches will be air conditioned. Having 
previously carried out similar work on 130 
cars in 1936, this road upon completion 
of its new program, will be in a position 
to greatly extend its air-conditioned serv- 
ices throughout the Dominion. 

Chicago, Milwaukee, St. Paul & Pacific. 
—The federal court at Chicago, on Janu- 
ary 21, approved a petition of the Milwau- 
kee’s trustees to make application to the 
Interstate Commerce Commission for au- 
thority to finance 75 per cent of the cost 
of constructing new equipment with equip- 
ment trust certificates. The cars to be 
constructed in company shops during 1937 
include: 500 fifty-ton steel hopper cars; 
500 fifty-ton automobile cars; 7 dining 
cars; 1 mail-express car, and 5 coach- 
baggage cars. In addition, the court was 
asked to approve the construction in com- 
pany shops of 1,000 gondola cars and 22 
air dump cars. 

Central Vermont—At the St. Albans, 
Vt., shops of the Central Vermont, nearly 
$250,000 in outside repair work to loco- 
motives and freight cars has been assigned 
for this year, according to an announce- 
ment made by Edmund Deschenes, vice- 
president of the road. This includes 15 lo- 
comotives from the Grand Trunk lines in 
New England for general repairs and 100 
of. the Canadian Nationals American- 
owned coal cars. About $8,000 will be 


New Equipment Orders and Inquiries Announced Since 
the Closing of the January issue 


Locomotive Orpers 


Road No. of locos. Type of loco. Builder 
2 0-8-0 Lima Loco. Wks. 
2 2-8-0 Baldwin Loco. Wks. 
3  900-hp. Diesel-elec. Baldwin Loco. Wks. 
9 4-6-6-4 American Loco. Co. 
25 4-6-6-4 American Loco. Co. 


LOCOMOTIVE INQUIRIES 


Aluminum Co. of America ..... I EER Aa ere aa AE 
Ge a T ST 6: Diestielee. switch ab cu lin sesvesansasaconan ees 
NOP. .EG6,; 3 cages Seen Oe Se en tis Be GS ee nae taste indslnna rents mnerhe 
Freight Car ORDERS 
Road No. of cars Type of car Builder 
Gondolas: Bethlehem Steel Co. 
70-ton hoppers Pullman-Std. Car Mfg. Co. 
Auto. box Pullman-Std. Car Mfg. Co. 
00 Auto. box American Car & Fdry. Co. 
800 Auto, box Gen. American Trans. Corp. 
300 Refrigerator Gen. American Trans. Corp. 
500 Hopper Pressed Steel Car Co. 
x S00 Hopper Ryan Car Co. 
Ill. Terminal ................. 100 50-ton mill type gondolas Mt. Vernon Car Mfg. Co. 
50 50-ton flat Mt. Vernon Car Mfg. Co. 
St ES- Fo ose ctartcacsaditite 600 Box 
250 Hopper Company shops 
20 Caboose | 
Freicut Car Ingurrizs 
Mo: Pic riasu ta s 1700. <S0-ton<göondóläs apea ann aia 
1,000) S “box: E E A Fated ake 
SOO: -55:100 kopper i fesswlolewin eK evenuw nw aividieideiaw 
S00 “SO:ton ‘flat. HRS dais On E O a DN 
25. ° ‘SOton: aboae holaaa Ga Naame nes 
N: C: RSs Eo ariciepicesccen SOG Bore S ap aA SRA AAA ai eah are 
North American Car Corp. .... 200 40-ton refrigerator —  .... 2... cece eee eeee 
Nori; PaE LaTi areak 750 50-ton gondolas 
250 70-ton gondolas 
500 50-ton flat 
500 50-ton box 
Passencer Car ORDERS 
Road No. of cars Type of car Builder 
Bangor & Aroostook ......... : 53? de luxe coaches ji 


2 Comb. mail and bagg. 


j Pullman-Std. Car Mfg. Co. 


PASSENGER CAR INQUIRIES 


EENE ET RNT. 10 Chair 


1 1,200 of these cars will be 52 ft. 6 in. long inside and 300 will be 65 ft. 6 in. long. 
3 Three of the coaches will be arranged with a small kitchen for buffet service. 
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spent on each locomotive and $1,200 on 
each coal car; a total repair bill of $240,- 
000, one-half of which will represent labor 
costs, the remainder being for material. 
The Grand Trunk-Canadian National re- 
pair work is in addition to the regular 
Central Vermont work at the St. Albans 
shops. The Grand Trunk-Canadian Na- 
tional plans to air-condition, completely, 
trains operating over the Grand Trunk 
through local cities and eastern Canada. 

Missouri-Kansas-Texas.— The M-K-T 
will spend approximately $5,000,000 for 
1,279 freight and passenger cars, inquiry 
for which was reported in the January is- 
sue of the Railway Mechanical Engineer, 
and $10,000,000 for track and equipment 
maintenance. Locomotive shops at Waco, 
Texas, and Parsons, Kan., are now work- 
ing with full-time crews on an extensive 
motive power repair and rebuilding pro- 
gram. 

New York, New Haven & Hartford— 
The trustees of this road on January 15 
filed a petition in the United States Dis- 
trict Court requesting authority to acquire 
50 additional light-weight air-conditioned 
passenger coaches of the very latest type. 
and 5 modern cafeteria cars. The road 
recently placed in service substantially all 
of the 50 passenger cars authorized last 
March, but increased passenger traffic now 
requires additional coaches. The cost of 
the new coaches is estimated at $40,000 
each, and of the cafeteria cars $45,000 
each, to be financed in part by payments of 
cash and by means of an equipment trust. 


P. R. R. to Electrify to 
Harrisburg, Pa. 


Tue board of directors of the Pennsyl- 
vania, on January 27, authorized comple- 
tion of the electrification of its lines for 
both passenger and freight service east of 
Harrisburg, Pa. 

The chief parts of lines in the new elec- 
trification are the main line from Paoli, 
Pa., just west of Philadelphia, through 
Lancaster to Harrisburg; the low-grade 
freight line from Morrisville, Pa., near 
Trenton, N. J., via Columbia to Enola 
yard, near Harrisburg; the freight line 
from Columbia, Pa., following the course 
of the Susquehanna river to Perryville, 
Md., and the freight line from Monmouth 
Junction, N. J., to South Amboy, with the 
necessary yards, connecting branches and 
equipment. It will require about 18 months 
to complete .the new work. The financing 
will be provided through a proposed $52,- 
670,700 bond issue. The large freight and 
passenger yards at Harrisburg, Enola and 
South Amboy will be electrified to permit 
the movement of electrically-operated 
trains in and out of the yards and sta- 
tions at these places. Additional yard 
electrification will also be installed at 
Philadelphia and Perryville. The com- 
pany’s announcement states that the new 
work will involve the electrification of 315 
miles of line and 773 miles of track, and 
upon its completion, the Pennsylvania will 
have 2,677 miles of electrified trackage, 
or 41 per cent of the total electrically-oper- 
ated standard railroad track in the United 
States. 

(Turn to next left-hand page) 
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Modern Streamlined Power, built by Lima 


for the new Southern Pacific “Daylight” trains, 


which will operate between San Francisco and 


Los Angeles. 
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James A. Cook, general sales agent of 
the Standard Forgings Corporation, Chi- 
cago, has been appointed vice-president, 
sales department. 


Tue Cuicaco RAILWAY EQUIPMENT 
Company, Chicago, has moved its office at 
New York City from 90 West Broadway 
to 230 Park avenue. 


C. W. MERRIKEN has been appointed di- 
rector of sales of the asphalt division of 
the Continental Paint & Varnish Com- 
pany, Chicago. 


E. A. Turner, vice-president of the 
Standard Stoker Company, Inc., has been 
appointed vice-president and general man- 
ager in charge of operations, with head- 
quarters at New York. 


Davin S. YouNGHOLM, vice-president of 


the Westinghouse Lamp Company has been’ 


elected vice-president of the Westinghouse 
Electric & Manufacturing Company. Mr. 
Youngholm’s headquarters are at New 
York. 


R. L. Satter, superintendent of the 
Sayre, Pa., plant of the Southern Wheel 
Company, has been appointed chief inspec- 
tor of the Association of Manufacturers 
of Chilled Car Wheels, with headquarters 
at Chicago. 


Tue WortHINcTON Pump & MAcHIN- 
ERY CorporATION, Harrison, N. J., has ab- 
sorbed its subsidiary, the Carbondale Ma- 
chine Corporation. Carbondale organiza- 
tion products, and sales activities, will be 
continued as a division of Worthington. 


FREDERICK W. Lucart has been appoint- 
ed to the engineering staff of the Carboloy 
Company, Detroit, Mich. Mr. Lucht was 
formerly with the McCrosky Tool Cor- 
poration at Meadville, Pa., and prior to 
that was with the Goddard & Goddard 
Tool Company, Detroit. 


CiirForp L. SHEEN, sales representative 
of the American Locomotive Company at 
St. Louis, Mo., has been appointed tech- 
nical assistant to the vice-president, with 
headquarters in New York. William F. 
Lewis succeeds Mr. Sheen as sales repre- 
sentative at St. Louis. 


THE NORTHWEST MAGNESITE COMPANY 
has appointed The Celotex Corporation, 
Chicago, exclusive sales agent for Ther- 
max structural insulation and Absorbex 
acoustical corrective. R. E. Bennett, of 
the Thermax Division of The Northwest 
Magnesite Company, is now connected 
with The Celotex Corporation. 


H. I. Dunpuy and J. H. Van Moss 
have been appointed assistant vice-presi- 
dents in the sales division of the Ameri- 
can Car and Foundry Company, with head- 
quarters at New York; W. L. Richeson, 
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Supply Trade Notes 


previously in charge of sales in the Cleve- 
land, Ohio, district, has been appointed 
manager of sales with headquarters at 
New York, and R. A. Williams has been 
appointed district sales manager in charge 
of the Cleveland district. 


L. E. Cartson has been appointed dis- 
trict engineer for the southeastern district 
of the Westinghouse Air Brake Company 
with headquarters at Washington, D. C. 
Mr. Carlson was graduated from the Uni- 
versity of Washington, Seattle, Wash., in 
the class of 1926, in mechanical engineer- 
ing, after which he became an apprentice 
at the Wilmerding plant, and subsequently 
served in various capacities in the engi- 
neering department as a test division en- 
gineer. 


Prerce T. Wetter, who for ten years 
has supervised the technical professional 
divisions of the American Society of Me- 
chanical Engineers, has resigned to become 
executive vice-president of American Cut- 
ting Alloys, Inc., 500 Fifth avenue, New 
York. Mr. Wetter will have charge of 
the company’s development in the manu- 
facture and sale of cemented carbide ti- 
tanium tips and cutting tools, particularly 
for the cutting of steel at high speeds. He 
also becomes vice-president and assistant 
treasurer of the American Electro Metal 
Corporation of Lewiston, Maine, manu- 
facturers of molybdenum and_ tungsten 
products. 


W. L. Lentz, engineer of motive power 
of the New York Central System, has re- 
signed to become associated with the 
Standard Stoker Company, Inc., as as- 
sistant to F. P. Roesch, vice-president, in 
the capacity of sales manager, with head- 
quarters at New York. Mr. Lentz was 


W. L. Lentz 


born on January 29, 1895, at Jersey Shore, 
Pa., where he was educated in the public 
schools. He completed an International 
Correspondence School course in mechan- 
ical engineering, and during the years 1917 
and 1918 attended military schools at Cor- 
nell University and Fort Sill, becoming a 
commissioned lieutenant in the Aviation 


Corps and instructing cadets in that branch 
of the service. He entered the service of 
the New York Central in May, 1913, and, 
after completing an apprentice course in 
the locomotive shops, was subsequently as- 
signed to road test work. In 1919 he was 
appointed apprentice instructor in the loco- 
motive and car shops at West Albany, 
N. Y., and in May, 1920, was transferred 
to the equipment engineering department 
of the N. Y. C. at New York, successively 
occupying the positions of designer, travel- 
ing inspector, assistant engineer of motive 
power, and engineer of motive power. 


THE INTERNATIONAL NICKEL COMPANY 
has concluded a license for the United 
States and Foreign countries to make, use 
and sell under Armstrong Patents Nos. 
1,997,538 and 2,044,742 clad products, 
plates, sheets, etc., using the electrolytic 
iron bonding or welding process which 
has been used by the Latrobe Electric 
Steel Company for the past few years 
and more recently by the Jessop Steel 
Company. 


THE CARNEGIE-IĪLLINOIS STEEL CORPORA- 
TION, Joliet, Ill., has transferred its plant 
and property to the American Steel & 
Wire Company, the property included be- 
ing the splice bar mills, spike mills, mer- 
chant mills, and bolt and nut factory. Two 
blast furnaces and the coke plant will be 
retained by Carnegie. With the exception 
of the blast furnaces and the coke plant, 
the operations formerly conducted by Car- 
negie will be under the management of 
the American Steel & Wire Company. Car- 
negie-Illinois will market the track acces- 
sories manufactured at the Joliet works as 
previously. 


Eastern Rarway Surres, Inc., 110 
East Forty-second street, New York, has 
been incorporated by Ralph W. Payne, 
Washington, D. C., and Stanley H. Smith, 
Cleveland, Ohio, to carry on a general 
railway supply business. Waldo E. Bug- 
bee, formerly associated with the Na- 
tional Lock Washer Company, has been 
appointed representative of the company. 
Messrs. Payne and Smith will continue to 
carry on their present business in Wash- 
ington and Cleveland, respectively. The 
Nordberg Manufacturing Company, Mil- 
waukee, Wis., has appointed the Eastern 
Railway Supplies, Inc., its representative. 


Joun H. Roncer, who has been elected 
president of The Oxweld Railroad Serv- 
ice Company, Chicago, one of the units of 
the Union Carbide & Carbon Corporation. 
entered the railway supply business in New 
York in 1899 with the Standard Coupler 
Company. In 1911 he joined The Safety 
Car Heating & Lighting Company at Chi- 
cago, remaining with this organization 17 
years, serving successively as representa- 
tive, western manager, and vice-president 
in charge of the Chicago district, and sub- 
sequently, vice-president at New York. In 
1928 he resigned to become vice-president 


(Continued on next left-hand page) 
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blind yourself to economic service! 


RAILWAY MECHANICAL ENGINEER 


To protect your locomotive performance be 
sure the replacement parts you use are as 
good as the original parts they replace. 
"Copied" parts are not—so why use them. 
Every device must go through a period of 
development-—literally a prolonged test that 
defines design, and 
determines the mate- 
rials best suited for 
long service—a period 


where manufacturing 


methods are worked out that insure inter- 
changeability and accurate fit. 

This experience can't be copied. Parts 
may appear the same, but they lack the 
background of knowledge and inherent 
value. For long, economical service and de- 
pendability of per- 
formance, specify 
Franklin Replacement 
parts for Franklin de- 


vices. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


_ CHICAGO 


MONTREAL 
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of The Oxweld Railroad Service Com- 
pany, Chicago, and in 1930 was made exec- 
utive vice-president, which position he held 
until his recent election as president. 


the Lake Shore & Michigan Southern 
(now part of the New York Central) at 
the Norwalk, Ohio, shops. In 1906 he 
was promoted to master car builder, which 
position hé held until January, 1912, when 
he resigned to become general superinten- 
dent of the car shops of the Armour Car 
Lines. In August, 1912, he was appointed 
assistant superintendent and, subsequently, 
superintendent of the car department of 
the Chicago & North Western, which posi- 
tion he held until February, 1924, when he 
was elected vice-president of the Ryan Car 
Company. In September of that year he 
was elected vice-president of the Camel 
Sales Company. 


Obituary 


J. W. SavacE, railway sales representa- 
tive of the DeVilbiss Company, Chicago, 
died in that city on December 31 of pneu- 
monia. 


Raymonp C. Duprey, who retired as 
president of the Chicago Cleveland Car 
Roofing Company, Chicago, in 1925, died 
in that city on January 3 of heart failure. 
He had been connected with the railway 
supply business since 1906. 


Howarp J. Evans, in charge of rail- 
road sales for The Lunkenheimer Com- 
TuHeEopore H. Goopnow, vice-president pany, Cincinnati, Ohio, died on January 


of the Camel Sales Company, Chicago, Theodore H. Goodnow 


subsidiary of the Youngstown Steel Door 
Company, died in Oak Park, Ill., on Jan- 
uary 1 of pneumonia. Mr. Goodnow was 


E. L. Jounson, assistant engineer of 
tests of the New York Central, has been 
appointed engineer of tests, with headquar- 
ters at New York, succeeding H. W. Faus. 


E. L. BacHMAN, who has been appoint- 
ed general superintendent of motive power 
of the New York zone of the Pennsylva- 
nia, with headquarters at New York, as 
noted in the January issue, was born in 1881 


(C) Harris & Ewing 
E. L. Bachman 


at Coshocton, Ohio, and entered railroad 
service in 1902 in the Dennison, Ohio, 
shops of the Pennsylvania. After filling 
many positions in various shops and en- 
ginehouses he became master mechanic at 
Mingo Junction, Ohio, in 1926, and subse- 
quently served in the same capacity at 
Wellsville, Ohio, and Olean, N. Y. Mr. 
Bachman was appointed master mechanic 
of the Philadelphia division in June, 1929, 
and just recently became general superin- 
tendent of motive power of the N. Y. zone. 


Tuomas W. Demarest, who has been 


assigned to duty on the staff of the chief 
of motive power of the Pennsylvania at 
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born at Lathrop, Mo., on July 22, 1872, 
and entered railway service in 1890 with 


Personal Mention 


Philadelphia, Pa., as noted in the January 
issue, was born on March 18, 1868, at En- 
glewood, N. J., and is a graduate of Stev- 
ens Institute of Technology, Hoboken, N. 


T. W. Demarest 


J. He entered the service of the Pittsburgh, 
Cincinnati & St. Louis (now P.R.R.) on 
August 1, 1889, as a special apprentice at 
Columbus, Ohio. From August, 1891, to 
February, 1896, he was assistant to super- 
intendent motive power at Columbus, and 
from the latter date until February, 1897, 
assistant to master mechanic at Indian- 
apolis, Ind. He served as general fore- 
man locomotive department at Indianap- 
olis from February, 1897, to August, 1899; 
master mechanic at Logansport, Ind., from 
August, 1899, to January, 1900 superin- 
tendent motive power, from January, 1900, 
to July, 1903, all with the Pittsburgh, Cin- 
cinnati & St. Louis and its successor, the 
Pittsburgh, Cincinnati, Chicago & St. 
Louis (now Pennsylvania). He was super- 
intendent motive power, Northwest sys- 
tem, Pennsylvania Lines West of Pitts- 
burgh, at Ft. Wayne, Ind., from July, 
1903, until March, 1920, and from the lat- 
ter date until June, 1925, served as general 


5, at St. Petersburg, Florida, after an ill- 
ness of several weeks. Mr. Evans had 
been associated with The Lunkenheimer 
Company since 1900. 


superintendent motive power, Northwest- 
ern region, Pennsylvania System, at Chi- 
cago. Mr. Demarest became general super- 
intendent motive power of the Western 
region at Chicago in June, 1925, which 
position he was holding at the time of his 
transfer to Philadelphia. 


H. H. Haupt, who has been appointed 
general superintendent of motive power of 
the Central Region of the Pennsylvania, at 
Pittsburgh, Pa., as noted in the January is- 
sue, was born in Germany in 1892 and was 
educated at the Royal Wilhelms Gymna- 


H. H. Haupt 


sium at Cassel, Johns Hopkins University 
and the University of Pennsylvania. He 
entered railway service in 1911 as appren- 
tice in the Altoona machine shops of the 
Pennsylvania, during the summer months, 
while continuing his college studies. In 1916 
he was appointed motive power inspector 
and in November, 1917, became assistant 
master mechanic at Harrisburg. On Octo- 
ber 1, 1918, Mr. Haupt was promoted to the 
position of assistant engineer of motive 
power, with headquarters at Williamsport, 
(Continued on next left-hand page) 
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“Don't be skeptical... 
TRY THEM...and then 
judge them on performance 


ELECTRUNITE 


AEG. usy PAT. OFF. 


8 \ <i 
BOILER TUBES 


From the day ELECTRUNITE Boiler 
Tubes were offered to industry, they 
have been sold with the idea that the 
user is the final judge — and more are 
being sold today than ever before. 


Read for yourself the judgment of users: 
Engineer of a brewing company: “Tubes 
better than any I have ever used.” 

Large implement manufacturer: “Tubes are 


as fine as any I have ever seen.” 


Municipal lighting plant: “Saved three days 


in installation.” 


Processing plant: “ELECTRUNITE very 
satisfactory. Have bought it on every 
purchase since we started to use it.” 


Steel and Tubes, 1c 


WORLD'S LARGEST PRODUCER OF ELECTRICALLY WELDED TUBING 


CLEVELAND 


Railroad: “The best tubes the men ever 
rolled in.” 


Large hospital: “Have had trouble previ- 
ously with blistering in fire row of water 
tube boilers, but no such trouble since 
ELECTRUNITE was installed.” 


Engineer of a rubber company: “Tubes 
exceptionally clean.” 


ELECTRUNITE Boiler Tubes con- 
tinue to be sold with the user the 
final judge....If you are a user of 
boiler tubes, it will pay you—as it 
has other users—to investigate 
ELECTRUNITE. Write for information. 


SUBSIDIARY OF 


REPUBLIC 


STEEL 


CORPORATION 


When writing Steel and Tubes for further information, please address Dept. RG 


Pa., where he remained until 1924, when 
he was appointed master mechanic at Wil- 
mington, Del. In May, 1928, the North- 
western division was created and Mr. 
Haupt was appointed superintendent of 
motive power of that division at Chicago. 
In October, 1929, he was appointed super- 
intendent of motive power of the North- 
ern division at Buffalo, N. Y., and in May, 
1932, became master mechanic of the Cen- 
tral division, at Buffalo. He was appointed 
superintendent of motive power of the 
Eastern and Central Pennsylvania divi- 
sions in November, 1933. 


G. T. Witson, former general equip- 
ment inspector (locomotives) of the New 
York Central, has been appointed automo- 
tive engineer, succeeding W. F. Collins. 


W. C. WarpweLt has been appointed as- 
sistant to assistant chief engineer motive 
power and rolling stock of the New York 
Central, succeeding to the duties of G. T. 
Wilson, former general equipment inspec- 
tor (locomotives). 


A. C. MELANSON, superintendent of the 
St. Malo shops of the Canadian National, 
has been appointed superintendent of mo- 
tive power and car equipment, Quebec dis- 
trict, succeeding H. W. Sharpe, who has 
retired. Mr. Melanson will continue to 
have jurisdiction over the St. Malo shops 
in addition to his new duties. 


A. K. Gattoway, who has been appoint- 
ed superintendent of motive power and 
rolling equipment of the Reading and the 
Central of New Jersey at Reading, Pa., 
as noted in the January issue, was born 


A. K. Galloway 


on October 1, 1885, at St. Thomas, Ont. 
He entered the service of the Baltimore 
& Ohio on November 1, 1914, as master 
mechanic on the Baltimore division and 
in July, 1916, he was appointed district 
master mechanic of the Northwest dis- 
trict, being transferred in the same 
capacity to the Maryland district in Feb- 
ruary, 1917. Mr. Galloway served in the 
latter position until April, 1927, when he 
was appointed superintendent motive power 
of the Western lines of the Baltimore & 
Ohio, with headquarters at Cincinnati, 
Ohio, and subsequently he was transferred 
as superintendent motive power to the 
Eastern lines, with headquarters at Balti- 
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more. He was holding the latter position 
at the time of his appointment as super- 
intendent of motive power and rolling 
stock at Reading. 


W. F. CoLiins, automotive engineer of 
the New York Central, has been appointed 
assistant engineer of tests, succeeding E. 
L. Johnson, 


CHARLES A. Git, who has been ap- 
pointed general manager of the Reading 
and the Central of New Jersey at Read- 
ing, Pa., as noted in the January issue, en- 
tered the service of the Baltimore & Ohio 
in 1896 as a call boy in the motive power 
department, later becoming a machinist in 


Charles A. Gill 


the Mount Clare (Baltimore) shops of 
the same company. In the years following 
he acquired a varied experience as me- 
chanic, general foreman, master mechanic 
and general master mechanic. On Febru- 
ary 1, 1917, he was appointed superin- 
tendent of motive power of the Eastern 
lines of the Baltimore & Ohio, remaining 
in that position until February 10, 1931, 
when he accepted from the Soviet govern- 
ment a one-year appointment as chief con- 
sulting engineer of the railway systems of 
the Union of Soviet Socialist Republics. 
In that capacity he aided in the develop- 
ment of motive power and other equipment 
problems of the Soviet system, and also 
advised in the expenditure of the 1931 
Russian railroad budget, amounting to $1,- 
700,000,000 and covering some 60,000 miles 
of line. Mr. Gill’s first position upon his 
return from Russia early in 1932 was as- 
sistant to chief motive power and equip- 
ment of the Baltimore & Ohio. He be- 
came special representative of the Read- 
ing later in 1932 and in September of the 
same year was appointed superintendent 
motive power and rolling equipment of the 
Reading Company. His jurisdiction was 
extended to include the Central of New 
Jersey on September 1, 1933. He now be- 
comes general manager of the companies. 


H. W. SHARPE, superintendent of motive 
power and car equipment of the Quebec 
district of the Canadian National, has re- 
tired. Mr. Sharpe was born on December 
6, 1869, at Campbellton, N. B. He entered 
railroad service in September, 1883, as a 
messenger of the Intercolonial Railway 
(now Canadian National) at Campbellton. 


He became a helper in the mechanical 
shops of the Intercolonial at Campbellton 
in August, 1884; locomotive fireman in 
that city in November, 1886, and locomo- 
tive engineer at Levis, Que., in February, 
1890. Mr. Sharpe served as division mas- 
ter mechanic of the Intercolonial succes- 
sively at Riviere du Loup, Que., and Levis 
from November, 1912, to December, 1918, 
when he became district master mechanic 
of the Canadian National at Quebec, Que. 
On March 1, 1923, he was appointed su- 
perintendent of motive power and car 
equipment at Quebec. 


H. W. Faus, engineer of tests of the 
New York Central System, with head- 
quarters at New York, has been appointed 
engineer of motive power, succeeding W. 
L. Lentz, who has resigned. Mr. Faus 
was born on July 28, 1886, at Munsey Val- 
ley, Pa. He was graduated from Syra- 
cuse University in 1910 with a degree in 
civil engineering. He began his business 
career in 1901 in the office of the Lehigh 
Valley Coal Company at Snow Shoe, Pa, 
serving with this firm until 1904. During 
the summer of 1905 he worked as colliery 
clerk with the Pennsylvania Coal & Coke 
Company at Hastings, Pa. Mr. Faus en- 
tered railroad service in 1910 and served 
until 1912 as rodman, leveler, transitman, 
bridge inspector and bridge engineer with 
the Canadian Northern (now C. N. R.) 
in Ontario and British Columbia. From 
1912 to 1915 he was resident engineer of 
the Kettle Valley (C. P. R. system) at 
Hope, B. C., and Penticton, B. C., and 
from 1915 to 1917 was special engineer 
of the New York Central Lines at New 
York. He served successively as office 


H. W. Faus 


engineer, plant engineer, resident engineer 
and chief administrative officer for the 
U. S. Shipping Board Emergency Fleet 
Corporation, Bristol, Pa., from 1917 to 
1923. From 1923 to 1926 he was special 
engineer and engineer materials and equip- 
ment tests with the New York Central. 
In 1926 he became engineer of tests. 


Master Mechanics and 
Road Foremen 


J. C. Harris, master mechanic of the 
Southern Pacific at El Paso, Tex., has 
retired. 

(Continued on next left-hand page) 
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J. L. Cato has been appointed master 
mechanic of the Southern Pacific Lines 
in Texas and Louisiana, with headquarters 
at El Paso, Tex., succeeding J. C. Harris. 


H. C. Wyatt, formerly a foreman at 
the Iaeger, W. Va., shop of the Norfolk & 
Western, has been promoted to the posi- 
tion of assistant road foreman of engines, 
Pocahontas division. 


C. P. BLAR, a draftsman in the office of 
the mechanical engineer of the Norfolk & 
Western at Roanoke, Va., has been trans- 
ferred to the Radford division as assistant 
road foreman of engines. 


J. S. BELL, assistant enginehouse fore- 
man on the Philadelphia Terminal division 
of the Pennsylvania, has been appointed 
assistant master mechanic of the Colum- 
bus, Cincinnati and Toledo divisions, with 
headquarters at Columbus, Ohio. 


ELMER A. KuHn, master mechanic of 
the Canadian division of the Pere Mar- 
quette at St. Thomas, Ont., has been trans- 
ferred to Saginaw, Mich., as master me- 
chanic of the Saginaw district. 


M. L. Crawrorp, master mechanic of the 
St. Louis-San Francisco at Sherman, Tex., 
has been transferred to Springfield, Mo., 
to succeed J. L. Harvey, who has resigned. 


H. Rees, master mechanic of the West- 
ern lines of the Baltimore & Ohio at 
Akron, Ohio, has been appointed district 
master mechanic with headquarters at Cin- 
cinnati, Ohio, succeeding E. J. McSweeney. 


Watter F. Harris, general foreman of 
the Akron and Chicago divisions of the 
Baltimore & Ohio at Willard, Ohio, has 
been appointed division master mechanic, 
with headquarters at Akron, Ohio. Mr. 
Harris was born at Cannelsburg, Ind., on 
January 20, 1884, and attended public 
school at Washington, Ind. He became 
a machinist apprentice in the employ of 
the Baltimore & Ohio at Washington, Ind., 
on November 6, 1900; machinist at Wash- 
ington on November 6, 1904; general fore- 
man at Seymour, Ind., on October 6, 1909; 
general foreman at Washington on Sep- 
tember 20, 1914; master mechanic at Flora, 
Ill., on July 16, 1916; district motive pow- 
er inspector on March 1, 1919, and master 
mechanic at Willard, Ohio, on February 
21, 1927. On February 1, 1933, with the 
consolidation of the Akron and Chicago 
divisions, Mr. Harris became general fore- 
man at Willard. 


Shop and Enginehouse 


J. P. BECKER, general locomotive inspec- 
tor of the Chicago, Great Western at Oel- 
wein, Iowa, has been appointed general 
locomotive and boiler inspector. 


H. B. Rosinson, gang leader of the 
Norfolk & Western at Crewe, Va., has 
been promoted to the position of foreman 
at the Iaeger, W. Va., shop. 


Purchasing and Stores 


A. C. Jounson, district storekeeper of 
the Como store of the Northern Pacific 
at St. Paul, Minn., has been transferred to 
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South Tacoma, Wash., replacing H. A. 
Humes, deceased. 


K. H. Super has been appointed pur- 
chasing agent of the Akron, Canton & 
Youngstown and the Northern Ohio, with 
headquarters at Akron, Ohio. 


Obituary 


Witarp KELLS, formerly general super- 
intendent motive power of the Atlantic 
Coast Line, died suddenly of heart disease 
at his home in Wilmington, N. C., on Jan- 
uary 18. Mr. Kells was born in Dennison, 
Ohio, on February 4, 1868. He was edu- 
cated in the public schools of Cleveland, 
Ohio, and on March 1, 1888, entered rail- 
road service as a machinist apprentice on 


Willard Kells 


the Erie at Susquehanna, Pa. After serv- 
ing his full apprenticeship he: rose through 
various positions to become master me- 
chanic at Cleveland, Ohio; Lima, Ohio; 
Huntington, Ind., and Meadville, Pa. For 
a short time he was assistant master car 
builder of the Union Tank Line at New 
York, and from April, 1899, to December, 
1910, was master mechanic of the Lehigh 
Valley successively at Auburn, N. C.; 
Sayre, Pa., and Buffalo, N. Y. In De- 
cember, 1910, he became assistant to gen- 
eral superintendent motive power of the 
Atlantic Coast Line at Wilmington, N. C. 
From 1911 to 1918 he was assistant gen- 
eral superintendent motive power, and 
from 1918 to 1920 general superintendent 
motive power. Because of failing health, 
he relinquished many of his duties and was 
superintendent motive power until his res- 
ignation in October, 1923. 


F. D. CAMPBELL, assistant superinten- 
dent, car department, Chicago, Milwaukee, 
St. Paul & Pacific, Tacoma, Wash., died 
at Tacoma on December 14, 1936. Mr. 
Campbell was born in Prairie du Chien, 
Wis., April 10, 1863, and entered Milwau- 
kee Road service in 1879 at Farmington, 
Minn. In 1882 he went with the car de- 
partment as a bridge and building car- 
penter and cabinet maker. In 1892 he was 
coach yard foreman at Minneapolis, and 
in 1893 became car foreman at Aberdeen, 
S. D., where he remained until 1907, when 
he went to Lines West as general fore- 
man. In 1917, he was appointed assistant 
superintendent. 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


Beaver Pipe Toots.—Catalog No. 37, 
issued by Beaver Pipe Tools, 330-770 Dana 
Ave., Warren, Ohio, includes 40 new and 
18 improved Beaver items brought out 
since 1929. 


ExLesco EgQuipMENT.—The new Elesco 
equipped passenger locomotives for the 
Canadian National Railways are featured 
in the four page bulletin issued by The 
Superheater Company, 60 East Forty-sec- 
ond street, New York. 


THREADING EQuipMENT.—The entire 
line of Oster-Williams pipe and bolt thread- 
ing equipment and welding equipment is 
illustrated and described in the catalog 
of the Oster Manufacturing Co., 2087 
East Sixty-First Place, Cleveland, Ohio. 


AIRCO ACETYLENE.—In a 12-page book- 
let the Air Reduction Sales Company, 60 
East Forty-Second street, New York, pre- 
sents the story of acetylene vs. various 
other fuel gases—its history, heating, effi- 
ciency and B.t.u. heat values, etc. 


Diese, Encines.—The Cooper-Bessemer 
Corporation, Mt. Vernon, Ohio, has re- 
leased a bulletin describing their Type 
GN Diesel, built in three, four, six and 
eight cylinders and rated at 50 to 58 hp. 
per cylinder. Powering Diesel railway 
locomotives is listed among the major 
applications of the Type GN Diesels. 


“FINISHES FOR ALUMINUM.’—The Alu- 
minum Company of America, Pittsburgh, 
Pa., has prepared this spiral-bound booklet 
to assist the users of aluminum in solving 
their finishing problems. The discussions 
cover the characteristics of aluminum, me- 
chanical finishes, chemical dip finishes, 
electrolytic oxide finishes, electroplating on 
aluminum, “Alclad” products, and paint, 
lacquer and enamel finishes. 


SytpHon Controt.—The Fulton Syl- 
phon Company, Drexel building, Phila- 
delphia, Pa., has issued two 4-page bul- 
letins descriptive of the Sylphon control 
of passenger-car heating and the Sylphon 
control on ice-activated cars. The ar- 
rangements of the modulating temperature 
control and the automatic differential con- 
trol, respectively, on these installations are 
shown diagrammatically. 


VALVES AND Fittincs.—Standard Mark- 
ing.—A new edition of the “MSS Stand- 
ard Practice,” SP-25, covering MSS 
standard marking system for valves, fit- 
tings, flanges and unions has been issued 
by the Manufacturers Standardization So- 
ciety of the Valve and Fittings Industry, 
420 Lexington avenue, New York. A 
number of tables definitely outlining the 
standard method of applying uniform 
markings to a wide variety of products 
more specifically visualize the general 
rules. The price of this edition is 50 
cents. 
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This is not a pretty p 
ture, but it shows th 
two major enemies that 
locomotive piping must 
withstand — corrosion and 
vibration. 

Inside are steam or air 
under pressure; outside, 
sulphurous gases, soot and 
cinders—unavoidable con- 
ditions that cost mainte- 
nance dollars. 

Toncan* Iron Pipe gives 
prolonged service life be- 
cause it is highly resist- 
ant to the particular type 
of corrosive action en- 
countered in locomotive 
service. It withstands vi- 
bration more successfully 
than ordinary steel. 

Republic also manufac- 
tures carbon steel pipe and 
sheets, but for locomotive, 
shop or roundhouse serv- 
ice, Toncan Iron Pipe and 
sheets are recommended. 
They assure longer, more 
economical service. 

For further information 
address Department RG. 


*Reg. U.S. Pat. Off. 
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Impact test, with A.A.R. standard box car about to strike Pullman-Standard 
all-welded alloy-steel car P.L.M. 500—Car speed recorded by movie camera 


Dynamie Stresses in 


Freight-Car Design 


Tr nas been the feeling of the Pullman-Standard Car 
Manufacturing Company for a considerable period 
that the ratio of car light weight to revenue lading ca- 
pacity is an important economic transportation factor. 
Just what the savings are or will be a year per car, 
due to saving a pound in tare weight, we cannot pre- 
dict in dollars and cents, except in specific cases. That 
there is a saving is admitted by all, but we return to the 
basic query, what does it cost to haul a ton a mile?, and 
the answer can be given only in specific cases. It is 
apparent that very small savings in car light weight 
would not be especially attractive, but if these savings 
were of some magnitude and could be obtained without 
sacrifice of car life and strength, and without any con- 
siderable increase in cost, the savings would be at- 
tractive in reducing operating costs by reducing train- 
miles for a given volume of traffic. 

Formerly, the sizes of stress members in car structures 
were calculated by formulae, which assured cars of ample 
strength to meet service requirements, but we didn’t 
know the detailed stresses throughout the structure and 
the exact ratio of static to live-load stresses at any one 
point. The above live-load stresses are the ones produced 
by car body and lading, due to track variation and de- 
fects. We had considerable experience in procuring 
static load stresses by means of extensometers which are 
calibrated to indicate stresses at any point in pounds 


* Research engineer, Pullman-Standard Car Manufacturing Company, 
Chicago. 
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Abstract of a Western Railway 
Club paper showing that much 
of the guesswork can be taken 
out of car design 


per sq. in. But these instruments are of the indicating 
type and will not truly indicate live load or vertical im- 


‘pact, they merely show static stresses. 


By taking stress readings at increments of the static 
load up to full load, we established a static stress trend 
line. Using a deflectometer. (designed and built by us) 
under the same conditions at the same positions, we 
obtain deflections corresponding to the extensometer 
readings, and these deflections are plotted to establish a 
static deflection trend. The deflectometers are mounted 
on a framework supported only at the body bolster posi- 
tion at the sidesill, thus insuring deflections being re- 
ferred to fixed positions. Two wedge-type blocks are 
placed one on each rail, one being approximately 18 in. 
forward of the other. The two wedges are of the same 
height and are used in increments up to 2% in. in height 
at the peak or drop-off point. The car is pulled slowly 
over these wedges, and, at the top, there is an abrupt 
drop to the rail. The action approximates passing over 
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Special frame used in checking the car structure, after impact tests, 
to detect permanent set in any of its members 


rail joints at high speed. The deflections obtained under 
this test are plotted as an extension of the deflection 


graph. 


If there has been no distortion of the structure 


and the stresses are within the yield points of the ma- 
terials, the stresses are proportional to deflections and 
the stress graph is extended on that basis to cover live- 
load stresses. It might be said that the frame support- 
ing the deflectometers is subject to some deflection, due 
to its inertia when dropping off the wedge blocks. These 
frame deflections are all recorded and correction curves 
established which are used as deducts to insure proper 
deflection readings. We established a 2!4-in. wedge 
height as the maximum necessary for testing purposes 
by a rather unique method, observing the maximum dis- 
tortion of framing members in various types of cars. We 
loaded the cars to journal capacity and increased the 
height of track wedges to a point that dropping of the 
car structure from that height at least duplicated the 
distortion observed. 
One of the illustrations shows the deflectometer and 
extensometer applications on a car ready for testing. 
The readings recorded by the deflectometer pencil are 
approximately eight times the actual deflection. Each 
small division on the extensometer is approximately 
1,000 lb. per sq in. for a material having a modulus of 
elasticity of 29,400,000, which corresponds to low-carbon 
normal steel. These instruments are always calibrated 
previous to making tests. Data are developed and curves 
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M. 500 design 
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drawn for the maximum static and live-load stresses and 
deflections. 

A study of deflections and stresses in the P. L. M. 
welded Cor-Ten steel box car, designed and built in 
1935 by the Pullman-Standard Car Manufacturing Com- 
pany, indicates, first, the low magnitude of the stresses ; 
second, lack of concentrated or peak stress and uniform 
smoothness of deflection and stress curves; third, the 
relatively small increase of live over static load deflections 
and stresses. 

In comparing the A. A. R. standard box car and the 
light-weight welded box car, P. L. M. No. 500, the 
stress curves of the latter car are reduced in proportion 
to the yield strength of the two kinds of steel used 
E. I. 3 to 5. It is apparent from the foregoing that the 
investigation of stresses and deflections of load carrying 
is of such completeness as to thoroughly develop full data 
and a comprehensive check for all vertical loading, both 
static and live load. 

Further investigations cover the behavior of the car 
structure under car or train impact conditions, the car 
tested being the struck car, as it is subjected to a con- 
siderably greater blow than the striking car. 


How Impact Tests Were Made 


In the test illustrated, the P. L. M. welded box car 
No. 500 was the struck car and N. Y. C. car No. 100,000 
standard A. A. R. riveted car was the striking car. 

Various spots, about 400 in number for each car, were 
located as measurement points for ascertaining the static 
deflection or distortion from light car to full capacity load, 
and again measurements after each series of impacts, 
and finally observation of structure stabilization or per- 
manent set with load removed at desired intervals after 
final runs. The spots cover all positions required to 
give full data for drawing curves for all essential parts 
of the car body. 

One of the illustrations shows bags loaded in a car, 
each bag weighing 100 lb. and being filled with a mixture 
of sand and sawdust, so that with cars loaded to load- 
carrying capacity, the height of the load in the car is suffi- 
cient to give a severe operating condition. The same 
method of loading was followed out in connection with 
extensometer and deflectometer tests for vertical load 
action. 

Two sets of tests were made: first, a fully loaded mov- 
ing car striking a single fully loaded test car at rest at 
speed increments increasing at the rate of about one mile 
an hour up to about a 16 mp.h. speed; second, a fully 
loaded moving car striking a half loaded test car at rest 
at the head of a string of five or six empty cars. 

The two types of impact tests cover all service con- 
ditions. The first described has always proved the more 
severe. Speeds have been used in some of these tests 
as high as 18 m.p.h. in connection with impacts between 
striking car and struck car. The testing procedure fol- 
lows: Relatively straight, level trackage is selected, of 
sufficient length to permit the struck car rolling to a 
stop. 

The struck car is placed at a marked spot on the rail, 
so that the travel to stop can be accurately measured for 
both striking and struck car. 

Coupler knuckles are held open so that movements of 
the striking and the struck car are independent. Speed 
at the time of impact is accurately checked for each test 
run. Coupler or draft-gear movement for each car is 
taken from the chart. The movement shown on the 
impact-registering instrument on each car is recorded. 
Truck springs are checked to ascertain the force acting 
on these springs for all trucks. The distance each car 
moved from the point of impact is measured. All de- 
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Car P.L.M. 500 equipped with extensometers and deflectometers, the 
latter being supported on a light bat rigid metal frame 


fects are recorded in detail. On the average, three or 
four test runs constitute a group, and each group approx- 
imates a speed increase of three to four miles per hour. 

After each group of runs, the cars are minutely exam- 
ined for defects and any conditions brought about by the 
group of tests. They are then placed in the measuring 
frame and the complete set of measurements taken. 
These are recorded and afterward drawn up in chart 
form for each group of tests. A contour sketch is made 
showing shifting and lading. 

If deemed advisable, the load is removed and measure- 
ments made, as a check against the original condition. 
Otherwise, the load is leveled off to the original con- 
dition and the next group of test runs is carried out. 

The impact test might almost be called a destructive 
test. The speeds obtained are far above those which oc- 
cur in service. The shifting of lading and its wedging 
action is cumulative, beyond a point of which we have 
any knowledge as occurring in operation. Maybe the 
test is too severe when compared to everyday service. 
Anyone can surmise the effect on car lading subjected to 
these test conditions.. However, the data obtained is in- 
valuable as a check on the structure and as information 
for the car designer and builder. 


“Where Do We Go From Here” 


Naturally, the question is, where do you go from here? 
Car structure essentials are thus brought to the attention 
of the car designer and builder. He knows which stress 
members of the structure may be reduced in section or, 
in rare cases, which may be increased. He knows the 
allowance that must be made for live or dynamic load 
over static load for each member, as the ratio is not con- 
stant for all parts of the car. 

With the usual materials of car construction he knows 
the value of a pound at any particular point in the struc- 
ture and how light a structure can be safely built. With 

(Continued on page 122) 
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The streamlining and decoration of 
the front end of the Southern Pacific 
locomotives is simple and effective. 
The smokebox front is aluminum and 
the pilot orange with aluminum bands 
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Southern Pacific 4-8-4 type passenger locomotive streamlined and finished to conform to the train 


Streamline 


steam Passenger Locomotives 


Tue Lima Locomotive Works, Inc., has delivered six 
streamline passenger locomotives of the 4-8-4 type to the 
Southern Pacific for use on the new Daylight train serv- 
ice between Los Angeles and San Francisco to be in- 
augurated during the coming spring. The locomotives 
develop 74,710 lb. tractive force, including the trailer 
booster. The weight on drivers is 266,500 1b., the 
cylinders are 27 in. by 30 in., the driving wheels 7314 
in, in diameter, and the boiler pressure 250 Ib. per sq. 
in. 

These locomotives have been streamlined by enclosing 
the sandbox, dome and other equipment mounted on the 
top of the boiler within a smooth casing, and by applying 
deep aprons below the outside edges of the running 
boards, which join the metal-covered pilot in long 
sweeping curves. The headlight is enclosed within a 
casing which is faired into the smokebox door and 
through the sides of which are openings for the illumi- 
nated engine numbers. 

A striking color effect has also been achieved by the 
extensive use of red and orange on the sides of the 
locomotive and tender. The smokebox front is painted 
aluminum and the train-number indicators are aluminum 
with black stripes. The streamline hood of the pilot is 
in orange with aluminum bands. The name of the train 
is lettered in aluminum on the orange of the apron below 
the running board on each side. The emblem associated 
with the lettering is in red, outlined in black. The 
marker lamps are in aluminum. The cylinders are fin- 
ished in black, and the guides, the main and side rods 
and the motion work are steel with a highly polished 
finish. The tires and wheel rims on all wheels are 
painted in aluminum, with steps and grab handles cad- 


Rail 
MARCH, oe Engineer 


Southern Pacific light-weight 
trains, working over a severe 
profile on accelerated sched- 
ules, call for high traction and 
fast running. The Lima-built 
locomotives are designed for 
this specific service 


mium plated. The red on the sides of the boiler above 
the running board and on the sides of the tender, sep- 
arated by the band of orange, will match the same color 
on the sides of the coaches and the yellow panel will 
line up with the window panel of the coaches. 


The Boiler 


The boiler has an outside diameter of 86 in. at the 
first ring. It is designed to carry 250 lb. pressure and is 
built of carbon steel of basic flange quality. The fire- 
box is equipped for oil burning and the combustion space 
includes a chamber extending 60 in. into the boiler barrel. 
Welding is employed at the ends of the longitudinal 
seams in the barrel courses, and the firebox sheets are 
seal welded to the mud ring 12 in. each way from the 
corners. Calking edges of the back firebox are lightly 
welded to the crown sheet after calking. The staybolts 
are of Ulster iron with an installation of Flannery tell- 
tale type flexible bolts at the usual corner breaking zones 
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and also completely around the combustion chamber. 

The firebox is equipped with an installation of fusible 
plugs of the type developed on the Southern Pacific. 
There are three plugs along the top center line, one be- 
tween the first and second rows of the crown stays, one 
between the seventh and eighth, and one between the 
fifteenth and sixteenth rows. Two laterally spaced plugs 
are located between the eleventh and twelfth rows. 

The boiler is equipped with a type E. superheater 
with a Tangential steam dryer in the dome. An Ameri- 
can multiple front-end throttle is built in the superheater 
header. The feedwater heater is the Worthington type 
To The boiler is also equipped with the Signal Foam- 
Meter. 

The foundation for these locomotives is a steel bed 


General Dimensions, Weights and Proportions of the 
Southern Pacific 4-8-4 Type Locomotives 


Railfoad eA EEEE PEATE E S Southern Pacific 
Builder oo es cece eee eee cece eee eee eee eee Lima Locomotive Works 
Type of locomotive 12.2.0... ccc cece eee enone 4-8-4 

Road) class ieee cece pte ke stata aie ee ae ieee ate os G-52 

Road numbers .......0. 0 cee cece eee eee eee 7646—7651 

Date built 2.06... cece eee e eee e ee eee eee eens 1936 

Service oo .. cece eee eee eee eee ee Chee bsenetare es Passenger 

Dimensions: 


Height to top of stack, ft. and in. 
Height to center of boiler, ft. and i 


..16— 4 
10— 8 


Width overall, in, ....... .10—11 
_ „Cylinder centers, in. .. ‘ 93 
Weights in working order, Ib 
On drivers ..cc cece cece cence ween aevets 70 266,500 
On front truck .... cc cee cece eee cette eee < 77,400 
On trailing truck 0... cece cece cee e eens 104,500 
Total engine: nsis cates cece dai aaa decree ee 448,400 
Tender .......- pores EEEE EA Pea tania e.e.. 372,880 
Wheel bases, ft. and in.: 
Driving ........ EEEE Te TOOT ATTS 20— 0 
Rigid eee eee eee eee eee eee eee ene enes 13— 0 
Engine, total ........e. eee eee e eee eee eee ees 45—10 
Engine and tender, total................-00, 94—14 
Wheels, diameter outside tires, in.: 
Driving .....2.eeeeeee DAEA R RES 73% 
Front truck ..... alee ew: EE E EAL E AT 36 
Trailing truck .... cc cece reeek EDE RE 45 
Engine: 
Cylinders, number, diameter and stroke, in... .2—27x30 
Valve gear, type ..epssspressssersesrereere Walschaert 
Valves, piston type, size, in......-...-...e+ee 12 
Maximum travel, in... . ccc eee e eee eee eee 7% 
Steam lap, in. ..... ee s 
Exhaust clearance, in. .. 3716 
Lead, in VA 
Boiler: S 
ype i 
Steam pressure, lb. per sq. conic 
Diameter, first ring, outside, in. 86 
Diameter, largest, outside, in. . 96 
Firebox length, in. .... cc cece ee cece neers 127% 
Firebox width, in. ..0. ccc cecse cree eee eeeeee 1021 
Combustion chamber length, in. ...........-- 60 as 
Tubes, number and diameter, in. .........--. 49—214 
Flues, number and diameter, in. ............. 198—312 
Length over tube sheets, ft. and in. ......... 21 E 
uel ..... ern eT ere ere re Ea e TAA i 
Grate area, Sq. ft. cece ceccee eee eee ee eneeees Qil 90.4 
Heating surfaces, sq. ft.: { 
Firebox, total ........ Sioa, oe Aare Seon S 350 
Tubes and flues ..... AAEN PEE AE EA 4,502 
Evaporative, total ....sssssssserosssressess 4'852 
Superheating ....... 0.0 ces ce eee e eee ee eeee 2.086 
Comb. evap. and superheat ...........0e0005 6.938 
Tenders e heater, type ........ PEPR oR Miers sare Worthington 
VIDE Tare Sane Lei inea a OTe TERE EEAS 
Water capacity, gal. pt E 
Fuel capacity, gal. . 6.275 
Trucks ....ccccseescesecs 6-wheel 
Journals, dia. and length, in. ........... 7x14 


General data, estimated: 
Rated tractive force, engine, 83 per cent boiler 


pressure, Ib 2,2 
Rated tractive force, booste : i 
Total rated tractive force ..........see ee ees 74,710 

Weight Proportions: 
Weight on drivers =- weight engine, per cent.. 59.2 
Weight on drivers -+ tractive force af ease hace he 4.28 
. Weight of engine = comb. heating surface.... 64.63 
Boiler proportions: 
Firebox heat. surface, per cent evap. heat. 

surface ........... MiG ote tw kee eae nea 7.21 
Tube-flue heat. surface, per cent comb. heat. 

surface .... cece cece cere eee TAIPE ETA 64.9 
Superheat. surface, per cent evap. heat. sur- 

face os ee ee eer ee ee Sieg 3 bbe oases N 30.07 
Firebox heat. surface + grate area .......... 3.87 
Tube-flue heat. surface + grate area......... 49.8 
Superheat. surface = grate area......-eseeee 23.08 
Comb, heat. surface + grate area.......-0.-. 76.75 
Tractive force, engine = grate area........-. 688.05 
Tractive force, engine — comb. heat. surface.. 8.97 
Tractive force. engine x dia. drivers -+ comb. 

heat. surface .....esesesssseseossereorese 658.94 
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casting with which the cylinders are cast integral. The 
firebox is suported, both front and back, by expansion 
sheets. These, are attached to bolting flanges which 
extend practically across the entire length of the front 
and back mud-ring members and are supported from 
ample bolting flanges on the bed casting both inside and 
outside of the side-frame parts of the casting. 

The engine and trailer trucks are also General Steel 
Castings design, the former with inside bearings and the 
latter of the four-wheel Delta type. The trucks are all 
fitted with oil-packed journal boxes. The driving wheels 
are cast steel of the Boxpok type. All driving axles, as 
well as the engine-truck and trailer axles, are of medium 
carbon steel normalized and drawn. 

The cylinders are fitted with two-stage bushings which, 
like the valve bushings, are of Hunt-Spiller gun iron. 
The valve bull rings are also of this material and are 
fitted with Hunt-Spiller duplex sectional packing rings. 
The pistons are of cast steel, without separate bull rings, 
and are fitted with the Locomotive Finished Material 
Company’s bronze packing rings. Paxton-Mitchell pack- 
ing is applied to the valve stems and piston rods. 

All rods and motion work are finished with a high 
polish, free from surface marks, in accordance with the 


Partial List of Equipment and Materials on the Southern 
Pacific 4-8-4 Type Locomotives 


Engine bed castings; engine and i 
trailer trucks ...e..... rere General Steel Castings Corp., Eddystone, 


a. 
Front drawhead castings ......... National Malleable & Steel Casting Co., 
Cleveland, Ohio 
Trucks and boxes for tender..... Buckeye Steel Castings Co., Columbus, 
io 


Springs ....s.ssesesesersrsereree American Locomotive Company, Railway 
Steel Oring Division, New York 

Snubber springs .......+.--++-+ Cardwell Westinghouse Co., Chicago 

Wheels ....... cee cee cee eee ete Edgewater Steel Co., Pittsburgh, Pa. 

Driving wheels, Boxpok........-- General Steel Castings Corp., Eddystone, 

a. 

Axles secrete trracsisp pennir aks Standard Steel Works Co., Burnham, Pa. 

Spring washers ......----+e-eee- National Lock Washer Co., Newark, 

Bearings ....sssssssseserereetee Magnus Co., New York 

Radial buffer ......-.00ee eserves Franklin Railway Supply Co., New York 

Unit safety drawbar..........++- Franklin Railway Supply Co., New York 

Hand brake and rear draft gear... W. H. Miner, Inc., hicago 

Foundation brake ..........-++5- American Steel Foundries, Chicago 

Air brake .....0..ee eee eee reece ‘Westinghouse Air Brake Co., Wilmerd- 
ing, Pa. 

Hose irrisrarci toys tSpi k er sayi Quaker City Rubber Co., Philadelphia, 

a. 

Brake shoes .....e.ssssrsrrrereo American Brake Shoe & Foundry Co., 
New York 

Power reverse gear. ........erers Amene n Locomotive Co., Neg York 

. ukens Steel Co. atesville, Pa. 
Boiler steel . as sane ates Otis Steel Co., Cleveland, Ohio 
Boiler and cylinder jacket....... -American Rolling Mill Co., Middletown, 
io 

Staybolt iron .....s.sseseseses: ..Ulster Iron Works, Dover, N. J. 

Staybolts ....sossesssssereseeree Flannery Bolt Co., Bridgeville, Pa. , 

Tubes ......- peeeeresrrsrerrene Globe Steel Tubes Co., Milwaukee, Wis. 

Smokebox netting ......-+--++++ . §. Tyler Company, Cleveland, Ohio 

Front-end hinges ......-- eee Okadee Company, Chicago 

Feedwater heater ...--.eeeereuee Worthington Pump and Machinery Corp., 


Harrison, N. J. 
Superheater and Tangential drycr. Superheater Company, New York 
Steam-heat equipment , .- Vapor Car Heating Co., Inc,, Chicago 
Steam-pipe casing, Reid... -.Lima_ Locomotive Works, Inc, Lima, 


hio 
--Johns-Manville Sales Corp., New York 


Insulation 

Gages .....eeeee ..Ashton Valve Co., Cambridge, Mass. 
Valves for superheated steam. .... Walworth Company. New York 
Injector checks .......---eeeeees Nathan Mfg. Co., New York 

Bushings, Valve chamber. .....--- Hunt-Spiller Mfg. Corp., Boston, Mass. 
Floating-bushing rod bearings..... Hunt-Spiller Mfg. Corp., Boston, Mass. 
Fusible plugs ...--+.,s+eees e+: Nathan Mfg. Co., New York 

Bronze piston packing rings......- Locomotive Finished Material Co., At- 


x s chison, Kan. 
Piston-rod and valve-stem packing. Paxton Mitchell Co., Omaha, Neb. 
Valve pull rings; Duplex sectional 


packing rings .....+..- ..--+Hunt-Spiller Mfg. Corp., Boston, Mass. 
Grease cellars .....++++ sseseege+Franklin Railway Supply Co., New York 
Force-feed and hydrostatic lubrica- 

TORS bs oe bace d elessie eran aces erm age Nathan Mfg. Co., New York 


Lubrication, Rod and motion work. Alemite Corp., Chicago 
Flexible joints on steam-heat, oil and 
oil-heater lines, McLaughlin. . Franklin Railway Su ply Co., New York 
Multiple throttle .. American Throttle Co., Inc., New York 
Booster . Superheater Company, New York 
n 


Signal Foam-meter ..... ..Electro Chemical gineering Corp., 
Chicago . 
Headlight and generator. .. Pyle National Co., Chicago R 
Sanders ..s..sssesesos. ..Viloco Railway Equipment Co., Chicago 
Valve Pilot <... Valve Pilot Corporation, New York | 
Bell ringers one e Transportation, Devices Corp., Indian- 
apolis, Ind. 
Whistles, steam oo... eee eee Consolidated Ashcroft-Hancock Co., Inc., 
Bridgeport, Conn. 
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practice of the builder. The back end of the main rod 
and the intermediate side-rod connections are fitted 
with floating bushings, having fixed bushings of Hunt- 
Spiller gun iron. The bearings on the front and back 
crank pins are fixed bushings. The locomotives are 
fitted with the Walschaert valve gear having a maximum 
travel of 714 in. They are equipped with the Alco re- 
verse gear and the Valve Pilot for cut-off control. In 
order to prevent hooking up to a cut-off of less than 25 
per cent the quadrant from this point to the center is 
blanked. The valve-motion parts are of medium steel 
like the running gear and crank pins, with the exception 
of the eccentric rod and radius bar which are of mild 
steel. 

The rods and valve motion have Alemite fittings in the 
grease cups. Driving boxes are fitted with Franklin 
grease-lubricated cellars, and the cellars on engine- 
and trailer-truck journals are waste packed for oil 
lubrication. The cylinders and valves are lubricated 
from a Nathan eight-feed force-feed lubricator, type 
DV4, of 20 pints capacity. In addition to the valve and 
cylinder feeds two feeds lead’ to each guide. A Nathan 
Model 1918 hydrostatic lubricator with three feeds is 
provided for the booster cylinders, the hot-water feed 
pump and the steam cylinders of the air compressors. 


Boiler Mountings 


There are two cab turrets. That for saturated steam 
is on the right side and supplies the injector, the hydro- 
static lubricator, the steam heat and the emergency con- 
nection for the reverse gear. On the left side is the 
superheated-steam turret from which steam is supplied 
to the feedwater pump, the air compressors, the booster, 
the oil-burner manifold, the Pyle-National turbo-gener- 
ator and the blower. 

Concealed within the cowling over the top of the 
boiler are the turrets and the headlight turbo-generator. 
The safety valves and the whistle, the latter disposed 
horizontally, are placed in wells, open at the top. The 
top of the dome cover is accessible through a hatch in the 
cowling and the sandbox occupies a rectangular space 
built into the cowling, which has a capacity for 2,000 Ib. 
of sand. The smoke lifter around the stack is com- 
pletely open at the front and top. 

In addition to the steam whistle the locomotives have 
Typhon air whistles which are mounted over the top and 
at the front of the smokebox. 

Unlike many recently built locomotives the two cross- 
compound air compressors on each of these engines are 
mounted on the left side of the boiler, partially con- 
cealed under the running-board apron. The bell is 
placed under the smokebox, to the bottom of which it is 
attached. 


The Tender 


The tender is of the rectangular type and is designed 
in cross-section to conform with the exterior of the 
coaches of the train. It is built up on a cast-steel water- 
bottom underframe. The tank has a capacity of 22,000 
gallons of water and carries 6,275 gallons of fuel oil. 
The tender is carried on Buckeye six-wheel trucks with 
7-in. by 14-in. journals. 

The schedule for the Daylight trains will be consider- 
ably accelerated over the present running time. The 
trains will operate over the Southern Pacific Coast Line 
via San Luis Obispo, a line which has a maximum 
grade of 2.2 per cent, with grades of 1 per cent over a 
large part of the run. The trains now being built will be 
of lightweight construction, with six of the coach body 
units articulated into three pairs and the remaining six 
cars each an independent vehicle. Exclusive of the 
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locomotives, the train will weigh 1,187,500 Ib. and will be 
870 ft. long. It was the need to haul these trains at 
high speeds under the difficulties imposed by the line 
that led to the development of a locomotive possessing 
both high tractive force and the ability to make high 
speeds on level track. 

The general dimensions and weights are given in the 
table. 


Venetian Blinds 
For Passenger Cars 


The accompanying interior view of the lounge car on 
the “Mercury,” the New York Central streamlined steam 
train, illustrates the adaptation of Ventilighter Venetian 
blinds on railroad passenger cars. Rattling of these 
blinds at the high speeds attained by streamlined trains is 
prevented by design features which include channel- 
type side guides with a center rubber strip so devised 
that the slats are snubbed in all positions of angular ad- 
justment. The side channel guides in which the slats 
are raised and lowered are made of 16-gage alumi- 
num, and are secured with machine screws to the frame 
of the window. The exposed faces of the guides are 
finished to match the interior trim of the car. 

This Ventilighter blind, which is manufactured by the 
Simon Ventilighter Company, Inc., New York, N. Y., 
is an assemblage of parallel %-in. by 134-in. cedar slats 
located on 1%-in. centers, and pivotally suspended in 
114-in. cloth ladder tape fastened to a concealed over- 
head shaft of aluminum. This shaft has a diameter of 
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34 in. and is attached to the car frame by friction clamp- 
ing brackets of the brake-band type. By tilting the 
shaft, the tapes, and the slats suspended therefrom, any 
angular position of the slats is obtained. Tilting is ac- 
complished by means of tasselled pull cords, or by a 
knobbed lever attached to the shaft. 

The blinds are operated by two controls, one for tilt- 
ing the angle of the slats as previously described, and 
one for raising and lowering. The raising and lower- 
ing cords are designed to bring the vanes horizontal. 
eliminating unnecessary friction in lifting the blind. By 
eliminating the conventional worm-gear tilt used with 
Venetian blinds, and using the friction brake principle 
previously referred to, the head construction of the 
Ventilighter is such that it raises clear of the interior 
frame of a double-sash window. This makes it possible 
to use hinged or removable interior sashes, which can be 
moved without disturbing the blind when cleaning these 
sashes. 
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Failures of 


Locomotive Parts’ 


T s€ two previous articles in this series have dealt with 
the failures of piston rods through the taper section 
which fits in the crosshead, or in the fillet between the 
shank of the rod and the tapper end. It is the purpose 
of this article to point out additional causes of failures in 
the taper section of the rod and to summarize the points 
brought out in the three articles. 

The finish of the keyway of a piston rod is of extreme 
importance. The edges of all keyways should be rounded 
off with suitable radii, in proportion to the size of the 
rod and the keyway. These edges must not be beveled 
or chiseled, but must have a polished, rounded finish, 
without nicks or breaks. A properly finished edge on a 
keyway is “a thing of beauty and a joy forever.” 


There are many ways in which a shopman can get a` 


good finish, with a proper radius, quickly and at a reason- 
able cost when compared to having to provide a new 
piston rod every year or two. 

Another cause of failure is chargeable to the leaving of 
pock or punch marks, which were used in laying out the 
keyway. These should in all cases be removed and this, 
of course, can only be done by eliminating them in the 
process of cutting the keyway and rounding off the sharp 
e 3 
It is often the practice when making the keyway to 
drill three or more holes and then mill or chisel out the 
remaining metal. Any defect is, of course, hidden from 
sight when the piston rod is keyed to the crosshead. 
This in a way is unfortunate, since it is impossible to 
check up by inspection after the assembly is made. 

Occasionally the holes are drilled off center, halfway 
through the rod, and the hole is then completed by drill- 
ing from the opposite side. This leaves a ridge at the 
center of the keyway, which may start a fatigue crack and 
cause a failure. I do not know why it is that the drill, 
properly started, should run off to one side; unless pos- 
sibly it is because it has not been properly sharpened. 
This, also, will cause torn walls in the drilled hole, the 
effects of which may not be removed by the subsequent 
machining and finishing process and may cause fatigue 
cracks. 

Radiographs which were made of the walls of piston- 
rod keyways showed change in the density of the steel 
along the axis of the drilled holes caused by the drilling 
of the holes, even though the metal had been milled out 
after the drilling; in other words, the wall of the drilled 
bole was so torn and work-hardened that the metal was 
badly distorted and the effects were not entirely removed 
by the subsequent milling operation. 

Tool marks, tears, corrosion and other irregularities 
when associated with reverse stresses are almost sure to 
cause fatigue cracks and failure. Stress-corrosion natu- 
rally starts much more quickly with a rough surface than 
with a polished one. It is said that corrosion and tool 
marks, in conjunction with reverse stresses, will reduce 
the strength of a part by as much as 50 to 60 per cent. 
This is something for the designer to think about in 
making his calculations. 

Another difficulty is that the designer may not recog- 
nize the importance of indicating the small radii to desig- 
nate the rounding of the edges of the keyway, and quite 


* Part 9 of an article which began in the May, 1936, issue. 
t Assistant test engineer, Canadian National Railways. 
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naturally, the mechanic will not feel called upon to round 
off these corners if the drawing does not so designate. 

Sometimes a keyway may be worn in service and the 
edges burred, especially near the ends, which with a little 
careful workmanship could be made as good as new. It 
may be placed back in the crosshead, however, without 
this work being done. The key may perhaps ride to one 
side and thus place an unnecessary strain upon that por- 
tion of the rod, and overstress a section which may lack 
the proper finish and be subject to the development of 
fatigue cracks. 

Instances have been known of keyways on which the 
oxy-acetylene torch was used to remove surplus metal. 
No one was the wiser until the rod failed and investiga- 
tion brought to light the fact that the torch had been used. 

Another detail which must not be overlooked is the 
construction of the key itself. It was the practice formerly 
to forge these keys to shape from pieces of old steel tires. 
This practice was changed by purchasing steel similar to 
tire steel but rolled into bars to nearly the required size. 
It is only necessary to shape them to the exact size and 
then heat treat the material, thus insuring high tensile 
strength and toughness. Complaints were made at one 
time that some keys were not standing up as they should. 
Investigation revealed the fact that the heat treatment 
had been emitted. The difficulty was promptly over- 
come when the shop forces understood the importance 
of dealing with the new material properly. 

With these introductory remarks as a background, 
illustrations will be shown of rods which were improperly 
finished and which failed. Fig. 1, for instance, is a rather 
extreme case, but shows a rod which was scrapped for 
defects. The keyway was off center, causing the key to 
bear on one side and displacing the metal at the end to 
such an extent that it could not fit the crosshead properly. 
Stresses were apparently concentrated just above the 
keyway and stress-corrosion cracks were started. While 
this was the primary cause of the failure, the sharp edges 
of the keyway and the punch marks were also potential 
sources of failure. 

A piston rod which failed through the taper fit, pri- 
marily because of the sharp edges of the keyway, is 
shown in Figs. 2 and 3. It will be noted, also, that the 
material was badly chafed or worn near the edges of the 
keyway. The point where the difficulty started, at one 
side of the keyway, is clearly indicated by the fatigue 
crack nucleus in Fig. 3. 

The piston rod shown in Fig. 4 was scrapped because 
of the crack X—X. Here again, the edges of the key- 
way were not rounded off and the chafed material indi- 
cates that the rod was not properly fitted in the cross- 
head. The fatigue.crack started from the edge of the 
drilled hole in the end of the keyway, the conditions 
apparently being complicated by the poor fit, which 
caused an abrasion or flow of surface metal. These poor 
fits have been largely overcome by using the plug-and- 
collar gages mentioned in the previous article, and thus 
standardizing the taper for the fit. It will be noted also 
from the photograph, that the edges of the keyway at 
the ends are badly burred. By working with the gages 
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Fig. 8—Cross section (enlarged) of the piston rod through section A-B, Fig 7. Note the cracks extending inward from the surface of the taper 

fit of the piston rod. Fig. 9—Fatigue cracks started from the rough surface on the taper fit of the piston rod. Fig. 10—Fractured end of the 

piston rod shown in Fig. 9, which failed in service. Fig. 11—Enlarged view of the surface of a piston rod which failed in the taper fit. Note 
the rough edges of the keyway and the corrosion, which is indicated by the dark areas. 


‘ig. 1—Taper end of a piston rod which was scrapped because of the 
lefects noted. Fig. 2—Piston rod which broke through taper fit. 
lote that the material is badly chafed alongside the edges of the key- 
vay. Fig. 3—Fractured end of the piston rod shown in Fig. 2. The 
atigue crack started in the chafed section. Note that the hole in the 
nd of the keyway was drilled off center. Fig. 4—Piston rod which 
ras scrapped because of the crack X—X. Fig. 5—Badly drilled hole 
t the end of a keyway of a piston rod which failed in service. Fig. 6 
-Side view of the taper end of the piston rod, the fractured face of 
thich is shown in Fig. 5. Fig. 7—Enlarged view of the surface 
if the taper fit of a defective piston rod. Note the surface cracks in 
the area within the punch marks 
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and to a standard taper, this condition has largely been 
done away with. 

An excellent example of the effects of badly drilled 
holes at the ends of keyways is shown in Figs. 5 and 6. 
It will be seen that the fatigue cracks, and there are 
many of them, all start from the walls of the drilled 
hole. The roughnesses or tears in the wall of the drilled 
hole do not appear quite as clearly as they should, be- 
cause in the endeavor to focus on the fatigue cracks, the 
wall at the end of the keyway was thrown a little out of 
focus. The band of rust or corrosion, in Fig. 6, is evi- 
dence of a poorly fitted rod, and this may have been a 
factor in concentrating excessive reverse stresses on the 
walls of the drilled hole, although the band of rust may 
have resulted because of the rod working after the fatigue 
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cracks were well under way. Obviously, where there is 
evidence of several sources of weakness, it is impossible 
to charge the complete responsibility to any one defect. 

Fig. 7 is a somewhat enlarged photograph of the sur- 
face of the taper fit of a piston rod. Within the area 
designated by the punch marks, will be noted a number 
of surface cracks, which may have been caused by abra- 
sion of the surface of the material, or stress-corrosion, or 
a combination of these two causes. This material was 
cut through the line A-B, and Fig. 8 is an enlarged view 
of this cross section. While the appearance of the cracks 
in the photographs might indicate that they were caused 
by stress-corrosion, yet the area is one in which such 
cracks are not usually found, and they may have been 
caused by the abrasion of the crosshead, because of the 
poor fit of the rod. A properly machined and fitted rod 
would have eliminated both of these causes. 

The abrasion or corrosion on a rod which failed, is 
clearly evident in Fig. 9. It will be noted from the cross 
section of this break that there were a number of fatigue 
cracks, which started from the rough surface. The hole 
at the end of the keyway was also roughly drilled and 
might have caused the failure. It will be seen that the 
fillet between the shank of the rod and the tapered sec- 
tion is rough machined only. It is only fair to say that 
this is an unusual condition and such practice would not 
now be tolerated. The fractured end of this piston rod 
is shown in Fig. 10. 

An enlarged view of a part of a rod that was cracked 
is shown in Fig. 11. Here, again, it is difficult to indi- 
cate the exact cause of the failure. The edge of the key- 
way is rough and almost sharp. The taper fit of the rod 
was rough machined. One crack started at the edge of 
the keyway, while the other cracks are more or less in 
line with it on the rough machined surface. The photo- 
graph also indicates considerable corrosion due to the 
loose or improper fitting of the rod in the crosshead. The 
crack, however, is removed from the worst portion of 
the abraded surface, so that corrosion was probably not 
an important factor in this case in causing the cracks. 


Summary 


This article and the two which preceded it in the Janu- 
ary and February numbers of the Railway Mechanical 
Engineer, have illustrated broken rods, or defects which 
have required the scrapping of the rod. Outstanding 
failures in the tapered section of the piston rod are: 

Stress-corrosion cracks—These usually occur just in- 
side the crosshead fit on the rod, about % in. to 34 in. 
from the end of the keyway. The corrosion is caused by 
the steel rubbing under compression (frictional corro- 
sion). 
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Cracks starting from tool marks—These are due to 
grooves on the surface caused by improperly sharpened 
tools. 

Cracks starting from cold-worked surfaces—These are 
caused by using the wrong taper, allowing the rod to 
chafe in the crosshead fit. They are usually located 
around the keyway and just inside the crosshead. 

Cracks starting from sharp edges of the keyway— 
These usually occur between the center of the keyway 
and the end toward the larger diameter of the taper. 

Cracks starting from punch marks—These punch 
marks are used in laying out the keyway and occasionally 
are not removed by the machining operations. Such a 
crack occasionally starts from letters or numbers which 
are stamped on the taper fit at its large end. 

Cracks starting from roughly drilled holes—These 
cracks start in the walls of the drilled hole. 

Cracks starting from holes drilled off center—These 
are much the same as those for the roughly drilled hotes 
above mentioned. 

Cracks starting from roughly milled keyways—These, 
of course, are in the side walls of the keyway. 

Cracks starting from corrosion bands—The corrosion 
bands are caused by a poor fit or wrong taper of the 
piston rod in the crosshead. This may be due to pres- 
sure (frictional corrosion) or to atmospheric corrosion. 

All of the above-mentioned causes of failure may be 
largely eliminated by more careful workmanship. 


Recommendations 


Summing up the three articles on piston-rod failures, 
the following practices are commended : 

1—The taper fits of piston rods to the crossheads 
should be carefully and accurately made, with the aid 
of master plugs and master collars. 

2—The taper fits on piston rods should be finished 
free from all tool marks and scores. 

3—The edges of the keyways should be rounded with 
proper radii. 

4—The drilled holes used in making the keyway should 
be cut smooth; if not, they should be carefully reamed 
or milled in order to eliminate rough and torn surfaces. 

5—Punch marks around the edges of the keyways 
should be eliminated; obviously, this will automatically 
be done when the edges of the keyway are rounded off, 
unless an error is made and the keyway is wrongly lo- 
cated. 
6—Burrs at the ends of the keyways should not be 
tolerated. 

7—Undercuts of proper width and diameter should be 
made on the taper fit of the piston rods, between the edge 
of the crosshead and the keyway. A suggested method 
of doing this was illustrated in the article in the Railwoy 
Mechanical Engineer of January, 1937, page 19. A simi- 
lar practice in the application of guide-bar bolts is illus- 
trated in Fig. 12. The undercutting should be made from 
14 in. to % in. wide and from .003 in. to .005 in. in 
depth. It should lie between the end of the keyway and 
the taper fit within the crosshead. This undercutting 
should have proper fillets at both ends and must be 
polished and free from scratches. If this band is rolled 
instead of undercut, care must be taken to free the sur- 
face from all tool marks and torn metal before the rolling 
is done. As indicated in the previous article, this under- 
cutting is done to prevent stress-corrosion cracks. 

‘These comments on undercutting apply also to axles 
and practically all press fits where the surfaces under 
pressure are subject to reverse stresses. The author has 
known of shafts failing just inside the collar because of 
stress-corrosion. 

Remember that a perfect fit ts a lasting fit. 
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Diesel-Electric Locomotive 


Projected Repair Costs 


Iw 1932 the Northampton & Bath, which operates be- 
tween Northampton, Pa., and Bath Junction, Pa., over 
a rolling profile with a maximum grade 1.8 per cent 
for approximately 2,500 ft. and an equivalent grade of 
about 1 per cent against heavy traffic, decided to use only 
Diesel-electric locomotives. This decision was based up- 
on performance of Diesel-electric equipment as guaran- 
teed by the manufacturers, and the evident economies of 
operation derived through a comprehensive study by 
the road’s engineering department of available data. 

In determining operating costs of Diesel-electric mo- 
tive power it was decided to break them down into six 
major expenses, viz., wages, fuel, lubrication, supplies, 
enginehouse expense and repairs. Of these, all may be 
more or less readily determined from actual records, 
with the exception of repair costs, which fluctuate from 
month to month, year to year and with light and heavy 
overhauls. It is a well-known fact that steam locomotive 
repair costs rise with the locomotive age, and it may be 
expected that Diesel-electric locomotive repair costs will 
rise in a similar manner but at a lower rate of increase. 
It became essential in preparing the data given herein to 
determine the actual repair costs over a period of years 
if a real measure of savings were to be ascertained. 

It has been fairly well established that Diesel-electric 
locomotive repairs are divided into three major divisions : 

1. Mechanical repairs covering trucks, engineman’s 
and engine room cabs, air-brake equipment and miscel- 
laneous mechanical auxiliary equipment. 

2. Electrical repairs covering traction motors, genera- 
tors, control equipment, etc. 

3. Diesel repairs covering the Diesel units together 
with their major intimate auxiliaries. 

Straight electric operation has determined the eco- 
nomic life of the equipment listed under the mechanical 
and electrical divisions. However, the life of Diesel 
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Projected repair costs over a 
twenty-five-year period for an 
800-hp. Diesel-electric loco- 
motive. Includes itemization of 
parts replaced, labor hours, ma- 
terial costs and labor charges 


units is still subject to argument, inasmuch as Diesel- 
electric locomotives have not been in service long enough 
for the compilation of records showing actual repair 
costs over a long period of time. 

Therefore, in compiling the repair cost presented here- 
in it was thought that if the repair-cost trend curve for 
straight electric locomotives could be determined, and 
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Table I—Twenty-Five-Year Projected Repair Costs for an 800-Hp. Diesel Electric Locomotive 


First Year—7,000 Hrs. 


Material Labor 
cost hours 
Mechanical : 
Air compressors (prorated) ...........0005 $40 30 
Air brake equipment (prorated)............ 30 40 
True tires (twice a year).... 0... cee eee eee 33 60 
Brake shoes (6 sets) 120 MOEN 
ab liners senares eared ers a laversone Sve ecero Shave 215 50 
Sanders (prorated) 4 8 
Window wipers 4 Bred 
Annual maintenance 50 660 
403 848 
Electrical : 
‘Traction motors: 
Brushes! doer wate eee Gatos sachs ON ae 25 
Armature and field coils (prorate units one 
TOEI ya ie SES Bh Oe te dee elk doe nce 199 20 
Canvas bellows 0.0.0... cee cece 3 10 
Generator: 
BUSHES oe r bs oo tons ARAA EAS 20 
Exciters: 
Brushes: isc ete noe BAe Ae ee ae 5 
Wiring. 
Power and control (prorated) .........-- 50 25 
Control: 
Miscellaneous fixtures ............00000- 100 
Air compressor motors: 
MISCe i TEn eE A ee Sc EEEN AELE 20 r 
Annual maintenance sissrreriperyoseesisas 30 480 
353 535 
Diesel engines: 
AMES a es 8 200. Payee y Mayer E E Sa slalare aeslte Bardens 
Valve grinding and reseating (twice per year) 
Gears (prorated) ..... 


Miscellaneous gaskets 
Miscellaneous ball bearings (prorated) 


Miscellaneous springs .............00.eeeee 
Annual maintenance ...........0. eee renee 
Fotai ostia Sle etre Aa eee ais aa AiG 
Labor cost at 68 cents per hour................06. 
Annual total cost ...... 0... cc cece ce cee eee 
Annual cost per hour .......... cece eee ee eee cee 
Seconp Year—14,000 Hrs 
Material Labor 
cost hours 
Mechanical: 
F000 Biore esi ee acd T ete Sees $463 848 
14,000 hrs.: 
Foot board (wood) 2.2.2.2... 0000 cee ee eeees 5 12 
Arm. rests osc hada he pee bh ee HERO a RRO 10 5 
Aid e T E S E Led 5 i fee 
20 17 
Increase annual maintenance, labor........... wea 17 
Electrical: 
7,000 hs a eae eee telat oases eden es re 353 535 
14,000 hrs. ...... aenean None None 
Increase annual maintenance, ‘Tabor. Maes sien ae 12 
Diesel engines: 
7000 hra: coon se dks conve EEES Sra Bieta ete 310 1,272 
14,000 hrs.: 
Renew atomizer nozzles and needles......... 120 


Increase annual maintenance: labor 


Totals sose esate wie boo Sade ehh are ee 
Labor cost at 68 cents. Per hour.... 
Annual total cost ..........--..08 
Annual cost per hour .............-.... qistele Sige 
Tuirp Year—21,000 Hrs 
Material Labor 
cost hours 
Mechanical: 
7,000 hes. sacevseee seers A ed aA $463 793 
21,000 hrs.: 
ew tires, polish journals and reface wheel hubs 420 250 
Coupler knuckles ..............005 ora ta 12 1 
Rebabbitt brasses .......... EE E 75 arog 
Seat cushions ..............-seeee ov dia tant 10 5 
Brake-pipe strainer .........0e see ceeeeeee 5 5 
Cleaning miscellaneous truck parts.......... 10 140 
Miscellaneous truck repairs................ X oian 140 
packing cab up and dOWn.....esesessssenee 20 175 
artial dissembly and assembly of trucks.... 30 275 
582 991 
Increase annual maintenance, labor........... PUAA 33 
Electrical: 
7,000 hrs. ...........06. or re xfs 353 495 
21,000 hrs.: 
Light wiring 1.2... .... ce eee e eee ee ere 20 80 
Traction motors: 
Miscellaneous plates, leads and bolts, etc... 80 40 
Armature hearings .......... eee e eens 300 E 
Dissemble and assemble. II IIIN] 20 200 
420 320 
Inerease annual maintenance, lahor........... 24 


Material Labor 
cost hours 
Diesel engines: 

POOR bids odes Shs, Cee Set RR E EE $283 1,052 
21,000 hrs.: 

Dissemble and assemble................-... hoy 450 

New pistons ... ied eet As 1,02u oaks 

New liners. netics cers ceae Cav yee neta les o0 aed 

Connecting-rod bearings .. SU 20 

Push rods, ete............ 210 es 

Polish and true up crank pins S eg 12u 50 

Puralators? | i. iiein 255 a nEs SAREE ETNE 20 ae 

Cylinder-head water connections............ 3u 24 

* 2,180 544 
Increase annual maintenance labor........... erases 42 
Totals: eunea TEENE ae DATENA A Soke as hee eres da 4,283 4,294 
Labor cost at o8 cents per hour..............--- 2,919.92 she 
Annual total cost... 0... 0... cece cece cece e ete 7,202.42 
Annual cost per hour............ cee eee eee oss 1.029 
Fourtu Year—28,000 Hrs. 
Material Labor 
cost hours 
Mechanical: 

FQOO DISS 4d E AEE E ee ee $463 848 
14,000 hrs. 20 17 
28,000 AFE ieira abne ts weeds Ma eaten a x 

Hot-water pi ng and expans "20 20 

20 20 
Increase annual maintenance, labor............ cms 50 
Electrical: 

F000) Hrs. iia ete Peas OE ba tabs ees aco od 353 535 
14/000 MAT $3. a. Sofa ce EE tad ye, Sede Maauaras EE None None 
28:000. hrs: Arenaer as 08 Wie eee Each tea aed oases eave 

Battery? 5.2 deena ENIA sae dian sisted ai 650 so 

650 50 
Increase annual maintenance, labor............ inte 36 
Picsel engines: 

OOO hrs. EEEE EEEE ofthe Bee UA EAA Reo eects 310 1,272 
14°00 FATS E E T gps onde Pataca 120 ER 
28,000 hrs.: 

Fuel- -pump spline and shaft assembly........ 250 40 

Timing- -governor assembly ..............0. 1509 ose 

Fuel: pipes: oee-alecdeds csc 6 be swede ie ona; ba ee 150 

550 4i 
Increase annual mamtenancg; labotas oaia aoe age 63 
Totals: sareren aar ecg oles by whos Bio Bie we Oh Eh Ae loa take 2,486 2,931 
Labor cost at 68 cents per hours hisses eee se 1,993.08 isi 
Annual total cost.......... 0... ccc cee eee eee 4,479.08 
Annual cost per hour......... 2... cee c eee e eens 0.64 Waste 
Firtu Year—35,000 Has. 
Material Labor 
cost hours 
Mechanical: 

7,000 hrs. ...........2.. FUAT AEAN Enia $463 848 
35,000 hrs.: 

Coupler body EIE LEA TE s le ears 40 8 

Draft-gear springs ........0. cee eeee eee ees A 10 12 

Brake clevis oe 15 60 

Side bearings 15 20 

Brake-rigging pins and turnbuckles. 1... 75 ol beats 

Clean, paint, varnish and letter inside and 

outside of cab.........eceee scene ETE 100 150 

255 250 
Increase annual maintenance, labor..... TATEAN PARY 66 
Electrical: 

A A PR ERA, Toona aue EEE 353 535 
35,000 hrs, irienna au eaS None None 
Increase annual maintenance, labor. DAN 48 

Diesel engines: 

Apes bios eee uae sy Taaa y aa E EE 310 1,272 
35 hre.: 4 

Peake valve springs .. 110 

Renew valve guides ... sraa 240 30 

Renew fuel-pump plungers and bodies.. TE 360 

Renew water-pump impeller................ 20 

Renew water-pump shaft and bearing assembly 40 

Fuel booster and scavenger pump and coup- 

lings .............0. ease Dye AS ond ae oe 60 maha 

Renew valves ........cc ccc eee eee ee eeee A 432 150 

1,262 180 
Increase annual maintenance, labor........ sts Lies 84 
Totals: ie Eea easece ths ere NEA E CEL TEET EN 2,643 3,283 
Labor cost at 68 cents per ‘hour. E E ena es... 2,232.44 
Annual total cost.......... AOE EER deck patel, sataliyeee 4,875.44 
Annual cost per hour................ TATER 0.696 
SıxtH Year—42,000 Hrs. i 
Material Labo: 
cost hour: 
Mechanical: 

7.000 hrs, drer dE eed Mila dash date $463 793 
14,000 brs. ...... Pigiune petareens tes elas 20 17 
QD OOO MES, aae TERR ee E AE RAA SY 7 582 991 
A OOO AHTS. aE A goa NE Eo Aud carded feser ste: esse. None None 
Increase annual maintenance, lahor............ Tery 82 


(Table continued on opposite page) 


to this curve the Smad Diesel engine costs added, 
the total would represent the Diesel-electric repair trend. 
A careful examination of straight electric locomotive re- 
pair costs showed that costs relative to repairs of parts 
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of equipment of straight electric locomotives not com: 
mon to Diesel-electric locomotives could not be sep 
arated readily from the available figures for straigh 
electric locomotive maintenance. Therefore, this methoc 
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Table I — Twenty-Five-Year Projected Repair Costs (Continued) 


Electrical: 

7,000 hrs. 
14,000 hrs. 
21,000 hrs. 
42,000 hrs.: 

Traction motors: 


Pinions: vines eds deeec seeps tae EAEE 
Commutators slotting, turning, dipping, 
banding and baking...............0000- 
Axle bearings 2.2.2.0... cee cee eee ee 3 
Generators: 
Dissemble and assemble............0. eee 
Commutator slotting, turning dipping, 
banding and baking..........-.....006. 
Exciters: 
Dissemble and assemble...........--.0.0+ 
Commutator slotting, turning, dipping, 
banding and baking............. 6.00005 
Increase annual maintenance, labor.......... 
Diesel engines: 

7000; BTSs seraa ran a oe A e wer a 
TOOG Bra A eritar EAA tea phen ETARE PS 
STON Drt erein sanr aar Soh ea í 
42,000 hrs.: 

Renew vibration discs 00.0.0... 00.0 eee eens 
Renew rocker-arm_ hearings 
Renew fuel-pump straps..... 
Renew lub. gov. and scavenger-pump gear and 
Shatt anr aaa EE AE oie EN E EEES 
Renew tappet plungers, guides, springs and 
roller bushings complete..............06. 
Crankshaft bearings ........ ERREKEN 
Increase annual maintenance, labor.......... : 
Totals ices ccs eso tad AENDRE ANENE ENERE p dare wea 
Labor cost at 68 cents per hour............-000005 
Annual total cost... 6.0... cc eee eee cece cee eee eee 
Annual cost per hour. ...... 0.0.0... cece eee eee 4 
SEVENTH Year—49,000 Hrs. 
Mechanical: 

T OOO PES. osuere e Ce vgs Nats oS ASEF wines 0% ace 
495000 e O EEE E pane aan es Wie wes ok 
Increase annual maintenance, lubor..... Bisnis ed 

Electrical: 

7,000 hrs. 
49,000 hrs. 


Increase annual maintenance, labor 
Diesel engines: 


Z000 hrs: seuraus abe: a te diets eden oa bed od fod > 
49,000 hrs.: 
Nugent strainer baskets..............-...-. 
Increase annual maintenance, labor..... Spiers 
Total sa isi. oso dars, cies ois, 2 iye ari oo paia ORE EE 


Labor cost at 68 cents per hour. 
Annual total cost....... 
Annual cost per hour 


EicutH Year—56,000 Hrs. 


Mechanical: 
7,000 hrs. 
14,000 hrs. 
28,000 hrs. 
56,000 hrs. 


Electrical: 
7,000 hrs. 
14,000 hrs. ... 
28,000 hrs. 
$6,000 hrs. 
Increase annual maintenance, labor....... PERA 
Diesel engines: 
7,000 hrs. 
14,000 hrs. 
28,000 hrs. 
56,000 hrs. adhe 
Increase annual maintenance, labor........... A 
Totals 
Labor cost at 68 cents per hour... ETE E 
Annual total COSE T E T A ET 


Mechanical: 
7.000 hrs. 
wa aE S RO A E E EE E ET 
63.000 hrs.: 
Trucks: 
Axles ise inl ee bat EL Ne a URE 
Complete dlisiembly and assembly of trucks 
Pedestal shoe ..... NF = 
Springs retemper 
Spring hangers 
Soring-hanger pins 
Spring-hanger keys 
Rrake heads eid ichis tie ans tes aaae lovee egies oe S 
King bolt 


Increase annual maintenance, labor............ 
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Material 
cost 


$353 


None 
400 


400 


10,062.80 
1.438 


Material 
cost 


$463 
None 


353 
None 


50 
1,176 
2,007.36 


3,183.36 
0.455 


Material 
cost 


$463 
20 


Material 
cost 


$463 
$52 


300 
50 
20 

100 
80 
20 
20 
20 
20 


630 


Labor 


hours 
495 
None 
120 
16 

40 


Labor 
hours 


“126 
2,952 


Labor 


hours 


132 


Electrical: 
7,000 hrs. 
21,000 hrs. 
63,000 hrs. 
Generators: 
Bearings 


Increase annual maintenance, 
Diesel engines: 
7,000 hrs. 
21,000 hrs. 
63, ONO. hrs.: 


pees 
Valve e seats renew. 
Radiators 


Increase annual maintenance, labor........... 
Totals 
Labor cost at 68 cents per hour.............000005 
Annual total cost... 0c... ce cece eee eee 
Annual cost per hour....... 0.0... cece eee eee eee 


Tentn Yrar—70,000 Hrs. 


Mechanical: 
7.000 hrs. 
14,000 hrs. 
35,000 hrs. 
70,000 hrs.: 
Bell ringer naain e EEE E EEEE ac A 
Headlight reflectors ..............0....000. 
Brake-pipe cut-out cocks.......... ee 
Engineman’s cab floor (wood).............. 


Increase annual maintenance, labor............ 
Electrical: 


35,000 hrs. 
70,000 hrs.: 
Booster fuel- -Pump motors..............0005 
Scavenger fuel-pump motors................ 
Radiator blower motors.................0005 
Traction motor blowers.............0...0005 


Increase annual maintenance, labor........... 
Diesel engines: 
7,000 hrs. 
14,000 hrs. 
35,000 hrs. ............ eatin ‘ 
70,000 hrs.: 
Water-pump bodies 
Cuno strainers 
Mufflers 


Increase annual maintenance, labor.. 


Totals eo me reana Eia nE 
Labor cost at 68 cents per hour.. 
Annual total cost........... . 


Mechanical: 

Z000. hrs: socors osineen ian Supian fee 
27 O00 hrs: ped cates een Opeti LA re oR ep en Lalas 
Increase annual maintenance, labor........... è 

Electrical: 

2,000 hra. o ere sh ive eed OHS aR 6 ELS EERO . 
77,000 DS. s ceeds ded deisen serie he in ahs 
Increase annual maintenance, labor........... 

Diesel engines: 

7,000 hrs. . 


77,000 hrs. .. 
Increase annual maintenance, labor 
Totals ......... 


Labor cost at 68 cents per hour. ...........06. ERG 
Annual total cost.......... Bai bia nyo ve! capes ol a osa 
Annual cost per hour Asie face Bla havea aaen ni ee ate : 


42,000. Ars: aeea EAA PEE PET edad te dete 
84,000 hrs.: 


Increase annual maintenance, labor............ 
Electrical: 
7,000 hrs. 
14,000 hrs. 
21,000 hrs. 
28,000 hrs. 
42,000 hrs. 
84,000 hrs. 


Material 
cost 


$353 
420 


roo 


100 


285 
2.180 


150 
220) 
240 
20) 
200 


2.010 
6.593 
3370.08 


10,363.08 
1.48 


Material 
cost 


Material 
cost 


$463 
None 


363 
None 


310 
None 
1,126 
2,142.00 
3,268.00 

0.467 


Material 
cost 


Labor 
hours 


495 
320 
20 


20 
96 


1,052 
344 


16 
"50 
20 


86 
168 
4.956 


Labor 
hours 


848 
17 
250 


Table 1—Twenty-Five-Year Projected Repair Costs (Continued) 


Material 
cost 
Diesel engines: 

000 brs. 6... eee eee eee eee He oe ates $285 
14,UU0 Urs. 2.6 eee tte 120 
21,000 hrs... . ccc eee ee teens 2,180 
28,000 hrs. .......---- EEREN ET D WEAN 550 
42,000 hrs. .... cee cee eee nett ees 1,070 
84, SOOO T sean Pee) AE eisyecne None 
Increase annual maintenance, labor...........- ee 

Totals: Srono oka, sea + Aneta Bins eee Pee hes 8,258 
Labor cost at 68 cents per hour.........e--e eee eee 3,354.44 
Annual total cost... 0.0... cece ee eee eer ree eee eee 11,612.44 
Annual cost per hour........ee ee eee cere eee ee eee 1.65 
THIRTEENTH YEAR—91,000 Hrs. 
Material 
cost 
Mechanical: 
FS Seis RES Se tae SELES TEETAR TE $463 
91, "000: Hes. E E None 
Increase annual maintenance, labor........... . E 
Electrical: 
Ts. 353 
91 ‘000 hrs. .. None 
Increase annual maintenance, labor. steamers ¥ a Sos 
Diesel engines: 

7,000 hrs. ... . 310 
91,000 hrs. ...... None 
Increase annual maintenance, labo TIRE 

Totals... cece tr EnEn a r nei 1,126 
Labor cost at 68 cents per “hour. 2,209.32 
Annual total cost........ ee reer 3,335.32 
Annual cost per hour..........- EROE RETETEI E o 
FourtEentH Year—98,000 Irs. 
Material 

cost 
Mechanical: 

„000 hrs. wee eee eee eee eee eee ee $463 
14,000 hrs. ...------- eee eee a 20 
49,000 hrs. 2... ee eee ee eee ee ees None 
98, 000 hrs: Gadde edino Deau cease esate. .. None 
Increase annual maintenance, labor a Pecaeiee. ssa ed nso 

Electrical: 

7,000 hrs. EEE TEA E is ier EE E E E TE 353 
14, 7000 hra. Peer aa eos ot gad E EFE TR None 
49,000 T gsc t ised tyes as ere TET None 
98, 000. Wess iri Seecdse ante ad bce. 0 ciao Se She we bea None 
Increase annual maintenance, labor. ae Ste 5.48 Oe nts tte 

Diesel engines: 

,000 hrs. 310 
14,000 hrs. 2.0.2... cece eee eee AEE O stele 120 
49,000 hrs. 50 
98,000 hrs. ........ None 
Increase annual maintenance, Tabor. s.. u.o... S 

Totala occ cece cece eee e tee Sreciy wane lnelocauerenahe nen 1,316 
Labor cost at 68 cents per hour..... I S 2,254.20 
Annual total cost.......-.--+---e05- aig seeder deel eras 3,570.20 
Annual cost per hour.......... Siaa ai 0.6 
FIFTEENTH YEAR—105,000 Hrs. 
Material 
cost 
Mechanical: 

7,000 hrs. ......... Pee aia aie aes eee $463 
21000 Brai ra Sni eieaa ade tay EEEE AAE one 582 
35,000 hrs verner iia nes riehe E AE 255 

105 5000 BES. aosan te tears a eek oer EA None 
Increase annual maintenance, labor...........- Sen 
Electrical: 

7,000 hrs. essees. A EOD 353 
21,000 hrs. .... ee eee eee eee PEET s 420 
35,000 hrs. .....-------- PAE a EEES None 
105,000 hrs. 2.2... cece eee eee ee eee eee eens None 
Increase annual maintenance, labor....... Nog whe have 

Diesel engines: 
,000 hrs. 285 

21,000 hrs 2,180 
35,000 hrs. 1,262 
105,000 hrs.: 

Crankshafts sce 5 cise ieee ie ener O88 Oe rens «-. 2,700 

2,700 

Increase annual maintenance, labor.........66. CE 

Totals eo eee wis beens Er 8,500 
Labor cost at 68 cents per hour. he 3,616.24 
Annual total cost.......5..-.-- Sahare aed ... 12,116.24 
Annual cost per hour..........-.--+04- E ites 17 
SIXTEENTH Yrar—112,000 Hrs. 
Material 
cost 

Mechanical: 

A hrs... ecb Wie EE EE $463 

14,000 hrs. 20 
28,000 hrs. 20 
56,000 hrs. .. None 
112, "O00 hrs; fc isacsietees she tees None 
Increase annual maintenance, labor... . siuk 

Electrical: 
353 
None 
650 
None 
None 
310 
120 

28,000 hrs. ...--..- 550 
§6,000 hrs. ..... ee cee eee eee eee Ha ie Sieve erase None 
112,000: brs. otis eka aera sete eee ta Rie ete a None 
Increase annual maintenance, labor............ sae 
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Labor 
hours 


Cost 
[= J 
oO 


Material Labor 
cost N 
Totals: ETETE ELE $2,486 
Labor cost at 68 cents per "hou 2,397.00 
Annual total cost..........66 4,883.00 
Annual cost per hour........ ccc cece ee eee cece ne 0.698 
SEVENTEENTH YEAR—119,000 lers. 
Material Labor 
cost bours 
Mechanical. 
BrE eea Whedon ANE AARE See $463 B48 
19. F000 HTS. seesi ko ecg hee ba kouann DE doe es None None 
Increase annual maintenance, labor. ..........- sa 204 
Electrical: 

7,000 hrs. .....6-- Sete ew IAI IEE ais owes DA 353 535 
119, "000 hrs. ........ee Se preheater ence Me ie aAA None None 
Increase annual maintenance, labors tis erties ra 192 

Diesel engines: 

7 O00 hrs 5a eden ee hve ate See ar eed 310 1,272 
119,000 his Mc hatsiseed Jed Eupan aAA pE ony eA nee None None 
Increase annual maintenance, labor eee hare A nie es Sant 336 

Potals’ ra eu tree blnce eeelece a hore EES ERSTA ei 1,126 3,447 
Labor cost at 68 cents per hour. 2,343.96 eee" 
Annual total cost............4- 3,469.96 ed 
Annual cost per hour.. 2 0.496 .... 
EIGHTEENTH YeEar-—126,000 Hrs. 
Material Labor 
cost urs 
Mechanical: 
S000 Hra 52 ke Pe eee eee aE AE $463 793 
T4 DOO Desc: lion eee pa 44 RATES AO N 20 17 
PARIAR A EE N TSS EETL EE TAEST 552 716 
42,000 Dri y orp ie ete Ais ARAE T A None None 
63,000 hrs. 630 534 
126,000 hrs. ..... None None 
Increase annual maintenance, labo ie 280 
Electrical: 

7,000 hrs 353 495 
14,000 hrs None None 
21,000 hrs. ...... 400 129 
42,000: HiS; a acide obs EAEE 1,540 176 
63,000 hrs rert Foss ia wore egeratetels' alaetsasa E 100 20 

126,000 hrs. sidien saiia ea wale be eee Se None None 
, Increase annual maintenance, labor............ EE 204 
Diesel engines: 

7,000 hrs. .......ee eee e eee Higa aed aap domed bee 285 1,052 
14,000 hrs. ....... cece eee ewes estab era esa EES 120 Seks 
21,000 hrs. ......... NETESE EE i 2,180 S44 
42,000 hrs. ........ eee 1,070 50 
63,000 hrs. oak nd ko ase eu neresen 2,010 86 

126,000 hrs. ........ Seek None None 
Increase annual maintenance, ‘labor. ee 357 
Totals: ounsi sic tase tire a ote EERE PEE PEENE 9,723 5,444 
Labor cost at 68 ‘cents per "hour aSa, CAAD LONNEN ss 3,701.92 PE 
Annual total cost............ PIVE EE RE EE N, 13,424.92 Sas 
Annual cost per hour... n... EEEE Teo ELES 1.918 .... 
NinereentH Year—133,000 Hrs. 
Material Tabor 
cost urs 
Mechanical: 

7000 hrs s a a E ERE $463 848 
133, LO00 Hts; ER A E oben eee None None 
Increase annual maintenance, labor............ 3 las 297 

Electrical: 

7.000 WES: 2055. scala lare, ob esi ts ea re p nE aai 353 535 

133,000 hrs. ES E E EEE Rs eee. None None 
7 Increase annual maintenance, labor........ were RET 216 
Diesel engines: 

7,000 hrs. .........06.5 ETTIR P rave nde 310 1,272 
133,000 Bri; sc ssicsjeisse Sic.c ds seine Hae ee See os None None 
Increase annual maintenance, labor....... arate Sirs 378 

Total ge 2 iie-scea cscs iso areas ea tetel Desh Mate bedrelb ods bi sors ta os 1,126 3,546 
Labor cost at 68 cents per hour................-. 2,411.28 ai 
Annual total Cost. sis erregeei peones eee teen eee 3,537.28 ares 
Annual cost per hour... va KE PREOT 0.505 .... 
TWENTIETH Year—140,000 Hrs. 
Material Tabor 
cost urs 
Mechanical: h 
„000 hrs. 463 848 
14,000 hrs. . : 20 17 
28,000 hrs. 20 20 
35,000 hrs. 255 250 
70,000 hrs. .. 60 55 
140, 000 hrs. None None 
Increase annual maintenance. labor.........-- ats 314 
(Table continued on opposite page) 
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Fig. 3—Average repair costs of the Diesel engine 
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Table I — Twenty-Five-Year Projected Repair Costs (Continued) 


Material Labor 
cost hours 
Llectrical: 

FQ00 Bes. cso ieee eek CRAG eee ae 4 a Ei 53 535 
14,000 bran. cia cans coe ncsa ee KENEEN E aeae one one 
28,000 hrs; Lee iine ueaa dees ee eae ease eN es aps 650 50 
35,000 hrs. kis on Se dayereawkan ienie Tyee Ries None None 
70,000 hrs ek ee whe ge ch ei tons Seed ee eee 37 is 

140,000 brs. oc ceca as ced k a dene eeeehardeee eae None None 
Increase annual maintenance, labor............ aes 228 
Diesel engines: 

Zi QOOM Te MIONE INS AN ELET IATE EETA 310 1,272 
14,000 RSs EE E TE EOS 120 ika 
28,000: hra: osere roti E TREE a ee 550 
35:000. bTS: soseko reses E RE OEN 1,262 180 
70,000 BTS. seseseoiesien es Sane ew Red win ches © 114 10 

140.000 brs; oora ss eis ag oieie oe, Sieiealé 8 yea ele te eo None None 
Increase annual maintenance, labor.......... uue piace 399 
Totals oeod wares eo Nah aye d we He ws nea es Ao eR 4,552 4,218 
Labor cost at 68 cents per hour.................. 2,868.24 Taye 
Annual total cost....... 0.0... cee cece cece cee ee eee 7,420.24 
Annual cost per hour.............ce eee e cece eee 1.06 
Twenty-rinst Year—147,000 Hrs 
aterial Labor 
š cost s 
Mechanical: 

7000. brs; arosi aes a iei RRR Od $463 793 
21,000 hrs sca ada eee ee E ara He dha Ra eRe 582 991 
49,000 Dris es ga cdnce poe ek + reamed weg eee ae None None 

N47, 000 BTS. ora iet aare late e a aia rE None None 
Increase annual maintenance, labor............ a 330 
Electrical: 

7.000 hrs; ercsi cred eer ater dh hate bedahe 353 495 
21,000 TS: oa Sessa ele ays sty EEEE a te eo 420 320 
AD DUG HER, surar onara EEE Cey eke EAE © None None 

147 OOO hrs Porosity cee ohn ean ire WEE CEES oe None None 
Increase annual maintenance, labor........... PR 240 
Diesel engines: 

2:000- hrs; areias da tion. e e oe fies eae ON Os 285 1,052 
21,000 hrs. eo uie aE TEE penn a EREA 2,180 544 
49,000 DIN 2 eeo AAEE ETEEN 50 Sag 

147,000 hrs. ................ None None 
Increase annual m Rass 
Totals 2 corma ania pena 4,333 
Labor cost at 68 cents per hou 3,525.80 
Annual total cost 7,858.80 
Annual cost per hour.......... 0c cess eee ee ene 1.123 
Twenry-seconpn YEAR—-154,000 Hrs. 
Material Labor 
cost ours 
Mechanical: 

7 O00 NH ue va esl once nel earns eee $463 848 
44,000 hrei inene ee die Wa Sten ea ny eed 20 17 
TT 000: hra, deaet a e tye one ahah E Weal ieee deseo oh None None 
154,000 ra... vei ca bais ck au peewee esis siete None None 
Tncrease annual maintenance, labor........... Rt 346 

Electrical: 

7000- hrs: aro r a aaee aa aa ae 353 535 
PAMI e E N T E E EEE None None 
22,000 a TE EE EOE O TEE one None 
154,000: hro oireena e ge Loe Se eared ERE ‘es None None 
Increase annual maintenance, labor............ rapi 252 

Diesel engines: 

7:000- WPS. scours ees kere OTA aA da dew 310 1,272 
14,000 bre. ccc c ewes cee es tees cee ee ties 120 oe 
27,000: BIRO i ical eens Fos Hye ee Ree Ke None None 

154,000. bis: oc cic eenei onune whan ahaa swe None None 
Increase annual maintenance, lahor.........+.. ee 441 
Tõtals oii bbe cia He ies bh 4 eee Ha ede Sis east 1,266 711 
Labor cost at 68 cents per hour................... 2,523.48 
Annual total cost......... 00... c cece cee eee e eee 3,789.48 
Annual cost per hour............... cece ee eens 0.541 
Twenty-THIRD YEAR—161,000 Hers. 
aterial Labor 
cost hours 
Mechanical: 

75000: hri aiar fa ese Boece Hee pe eee $463 848 
161,000 hrs. .. None None 
Increase annual eee 346 

Electrical: 

F000 ATE. (ois. esd tastes T holes 353 535 
161,000 hrs. 2.2.0.0... eee eee None None 
Increase annual maintenance, labor ates 264 

Diesel cusince: 
WOOO NTSs elec nak cece ke eee rain SEES 310 1,272 
161.000 hrs. OO IIIN None None 
Increase annual maintenance, labor............ iden 462 
Totals e ore San wcll as EREINA in ce eee 1,126 3,727 
Labor cost at 68 cents per hour...........0.000005 2,534.36 ea 
Annual total cost. .... 6. cece soes lee cence REEE ee 3,660.36 
Annual cost per hour................ 0020 e eee eee 0.523 


(Table continued top of next column) 


of determining Diesel- electric repair costs was not used. 

All available traction repair costs given by the A. A. R. 
and the American Institute of Electrical Engineers, 
as well as the data on stationary power plants given 
by the American Society of Mechanical Engineers, were 
then reviewed in connection with the establishment of 
the Diesel costs. However, before this repair study was 
completed, the Northampton & Bath acquired an 800- 
hp., 116-ton double-power-plant Diesel-clectric locomo- 
tive and operated it through the first mechanical over- 
haul period. This locomotive is equipped with two 9-in. 
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Twenty-FourtH Yrar—168,000 Has. 


aterial Labor 
cost ours 

Mechanical: 
,000 hrs. $463 793 
14,000 hrs. 20 17 
21,000 hrs. . 582 991 
28,000 hrs. . 20 20 
42,000 hrs. None None 
56,000 hrs. None None 
84,000 hrs. 25 40 
168,000 hrs. ..........-..0020 ee None None 
Increase annual maintenance, labo i 380 

Electrical: 

7,000 hrs. 353 495 
14,000 hrs. None None 
21,000 hrs 400 120 
28,000 hrs. 650 50 
42,000 hrs. 1,540 176 
56,000 hrs. None None 
84,000 hrs. None None 

168,000 hrs. None None 
Increase annual maintenance, labor.. eee 276 
Diesel engines: 

7,000. brs S65. p45 woe seek aa n de bane et eae 285 1,052 
T4000 hisi sien ca ones dg ah eens e he TETOR Se 120 of 
21,000: brs esi are t Asoc din le sage did woh ead 2,180 544 
28,000) hts: sasiu Tat Aei EDENE EEE Na Babe 550 40 
HZ OOO hts. oe cS eGo ees os Cem eee Aaa MESES de 1,070 so 
56:000 hri saorsan ta Melee titans Seb ery None None 
84,000 brs, 2.0... iaa eaa EE OE oA ET Ee None None 
168,000 hrós soient aE bees EREE EE None None 
Increase annual maintenance, labor............ Sore 483 

Totals: tse ers ne ates cos kh od NEL EERE Ses News Se 8,258 5,527 
Labor cost at 68 cents per hour.................-- 3,758.36 sate 
Annual total cost. .... 00.00. c cece cece eee eee 12,016.36 
Annual cost per hour....... 20.00... ee cece eee ees 1.717 
Twenty-FirtH Year---175,000 Hrs. 
Material Labor 
cost hours 
Mechanical: 

PAAR i E BEEE eco E ES EON $463 848 
35,000 Bin. keieren ois Sa ate Ceara eed Omit Omit 
175.000- hts) ciciessciessevannt eee tae EEE None None 
Increase annual maintenance. labor............ Pace 396 

Electrical: > 
000 hrs essnee a a e ELTERE 353 535 
S5000: Hrs: eg elie vee God Ocalan be girace tee tie eed Omit Omit 
175.000 hrs i ib wold x esg Ge CVT Hae sk edo None None 
Increase annual maintenance, labor............ eer 288 
Diesel engines: 

Z000 his: oa eo dads Oeete ys SaaS AY oon 310 1,272 
SS O00 rss) i Behe sen ary oa ARA S Omit Omit 
175;000) D8. fcc oye Coed Sette bun eon wh ooh N None None 
Increase annual maintenance, labor............ ey 504 

Totals siiruses teiars onean nE ean wie. okt Marae 1,126 3,843 
Labor cost at 68 cents per hour.................. 2,613.24 find 
Annual total cost. sss earen adian cece eee ee 3,739.24 
Annual cost per hour............ 0.0.0 cece ences 0.534 


Table II — Estimated Material and Labor Costs for 
Maintaining Mechanical Equipment on the N. & B. 
800-Hp. Diesel-Electric Locomotive* 


Hours at Labor at Average 
endo Labor 68 cents cost 
Year period Material hours per hour Total per hour 

1 7,000 $463 848 $576.64 $1,039.64 $0.149 
2 14,000 483 882 599.76 1,082,76 0.155 
3 21,000 1,045 1,817 1,235.56 2,280.56 0.326 
4 28,000 $03 935 635.80 1,138.80 0.163 
5 35,000 718 1,164 791.52 1,509.52 0.216 
6 42,000 1,065 1,883 1,280.44 2,345.44 0.335 
7 49,000 463 947 643.96 1,106.96 0.158 
8 6,000 $03 1,001 680.68 1,183.68 0.169 
9 63,000 1,645 2,175 1,479.00 3,124.00 0.446 
10 70,000 798 1,318 896.24 1,694.24 0.242 
11 77,000 463 1,013 688.84 1,151.84 0.165 
12 84,000 1,110 2,043 1,389.24 2,499.24 0.357 
13 91,000 463 1,046 711.28 1,174.28 0.168 
14 98,000 483 1,079 733.72 1,216.72 0.174 
15 105,000 1.300 2,265 1,540.20 2,840.20 0.406 
16 112,000 503 1,133 770.44 1,273.44 0.182 
17 119,000 | 463 1,112 756.16 1,219.16 0.174 
18 126,000 1,665 2,340 1,591.20 3,256.20 0.465 
19 133,000 463 1,145 778.60 1,241.60 0.177 
20 140,000 818 1,504 1,022.72 1,840.72 0.263 
21 147,000 1,045 2,114 1,437.52 2,482.52 0.355 
22 154,000 483 1,211 823.48 1,306.48 0.187 
23 161,000 463 1,194 811.92 1,274.92 0.182 
4 168,000 1,110 2,241 1,523.88 2,633.88 0.376 
25 175,000 463 1,244 845.92 1,308.92 0.187 
18,981 35,654 24,244.72 43,225.72 0.247 


a Based on a 7,000-hr. year. 


bv 12-in., four-cycle, 400-hp. engines which operate at 
900 r.p.m. In order to obtain a comprehensive picture 
of completely Dieselized operation, a 400-hp. single- 
power-plant unit with. similar Diesel equipment was 
leased by the road. The Diesel engine and electric equip- 
ment of this unit was later overhauled by the company 
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Fig. 4—Average repair cost for the entire locomotive 
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Table III — Estimated Material and Labor Costs for 
Maintaining Electrical Equipment on the N. & B. 
800-Hp. Diesel-Electric Locomotive* 


Hours at 
end of 
Year period Material 

1 7,000 $353 
2 14,000 353 
3 21,000 773 
4 28,0 1,003 
5 35,000 353 
6 42,000 2,293 
7 49,000 353 
8 56,000 1,003 
9 63,000 873 
10 70,000 728 
11 77,000 353 
1 84,000 2,943 
13 91,000 353 
14 98,000 353 
15 105,000 773 
16 112,000 1,003 
17 119,000 353 
18 126,000 2,393 
19 133,000 353 
20 40, 1,378 
21 147,000 773 
22 154,000 353 
23 161,000 353 
24 168,000 2,943 
25 175,000 353 
23,115 


Labor at 

Labor 68 cents 

hours per hour 
535 $363.80 
547 371.96 
839 570.52 
621 422.28 
583 396.44 
851 578.68 
607 412.76 
669 454.92 
931 633.08 
643 437.24 
655 445.40 
973 661.64 
679 461.72 
691 469.88 
983 668.44 
765 520.20 
727 494.36 
1,015 690.20 
751 510.68 
813 552.84 
1,055 717.40 
787 535.16 
799 543.32 
1,117 759.56 
823 559.64 
19,459 13,232.12 


* Based on a 7,000-hr. year. 


Total 


36,347.12 


Average 
cost 
per hour 
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Fig. 5—Cumulative repair cost per locomotive hour for the 800-hp. 
N. & B. Diesel-electric locomotive 
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forces before being placed in service. Careful records of 
material, labor, maintenance, and other expense items 
were kept for both units throughout their entire operat- 
ing period. Wear of parts (and thus their service life) 
was recorded, and all other pertinent data were pre- 
served. 


Table IV — Estimated Material and Labor Costs for 
Maintaining Diesel-Engine Equipment on the 
N. & B. 800-Hp. Locomotive* 


Hours at Labor at Average 
end of Labor 68 cents cost 
Year period Material hours per hour Total per hour 

1 7,000 $310 1,272 $864.96 $1,174.96 $0.168 
2 14,000 430 1,293 879.24 1,309.24 0.187 
3 21,0 2,465 1,638 1,113.84 3,678.84 0.511 
4 28,000 1,375 35.0 1,915.00 0.274 
5 35,000 1,572 1,536 1,044.48 2,616.48 0.374 
6 42,000 3,655 1,751 190.6! 4,845. 0.692 
7 49,000 1,398 950.64 1,310.64 0.187 
8 | 1,459 992.12 1,972.12 0.282 
9 63,000 4,475 1,850 1,258.00 5,733.00 0.819 
10 70,000 1,806 1,651 1,122.68 2,928.68 0.418 
11 77,000 310 1,482 1,007.76 1,317.76 0.188 
12 84,000 4,205 1,917 1,303.56 2508. 0.787 
13 91,000 10 1,524 1,036.32 1,346.32 0.192 
14 98,000 80 1,545 1,050.60 1,530.60 0.219 
15 105, 6,427 2,070 1,407.60 7,834.60 1.119 
16 112,000 1,627 1,106.36 2,086.36 0.298 
17 119,000 310 1,608 1,093.44 1,403.44 0.200 
18 126,000 5,665 2,089 1,420.52 7,085.52 1.012 
19 133,000 1,650 1,122.00 1,432.00 0.205 
20 140,000 2,356 1,901 1,292.68 3,648.68 0.52) 
21 147,000 515 2,016 1,370.88 3,885.88 0.555 
22 154,000 1,713 1,164.84 1594, 0.228 
23 161,000 310 1,734 1,179.12 1,489.12 0.213 
24 168,000 4,205 2,169 1,474.92 5,679.92 0.812 
25 175,000 310 1,776 1,207.68 1,517.68 0.217 


46,156 42,044 28,589.92 74,745.92 0.427 
* Based on a 7,000-hr. year. 


Table V — Summary of Estimated Material and Labor Costs for Maintenance of Mechanical, 
Electrical, and Diesel-Engine Equipment on the N. & B. 800-Hp. Locomotive* 
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Hours at 


168,000 
175,000 


Material 


* Based on a 7,000-hr. year. 


116 


Labor at 
68 cents 
per hour 
$1,805.40 


66,066.76 


Cumulative cost 


Average ` 
cost Average 
Total per hour Total per hoar 
$2,231.40 $0.419 $2,931.40 $0.41" 
3,116.9 0.445 6,048. 0.43:! 
20. 1.029 13,251.28 0.63 
4,479.08 0.640 17,730.36 0.633 
4,875.44 0.696 22,605.80 0.64) 
10,062.80 1.438 32,668.60 0.773 
3,183.36 0.455 35,851.96 0.73? 
4,613.72 0.659 40,465.68 0.725 
10,363.08 1.480 50,828.76 0.80° 
788.16 0.827 56,616.92 0.80! 
3,268.00 0.487 59,884.92 0.77% 
11,612.44 1.659 71,497.36 0.85 
9335.32 0.476 74,852.68 0.82! 
3,570.20 0.510 78,402.88 0.80) 
12,116.24 1.731 90,519.1 0.86! 
4,883.00 0.698 95,402.12 0.85! 
3,469.96 0.496 98,872.08 0.83 
13,424.92 1.918 112,297.00 0.89 
3,537.28 0.505 115,834.28 0.87 
7,420.24 1.060 123,254.52 0.88) 
7,858.80 1.123 131,113.32 0.89 
3,789.48 0.541 134,902.80 0.87 | 
3,660.36 0.523 138,563.16 0.86 
12,016.36 1.717 150,579.62 0.89 : 
3,739.24 0.534 154,318.76 0.88 : 
154,318.76 0.882 
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The determination of repair cost trends was made by 
analyzing (1) the data collected by the Northampton 
& Bath on its two Diesel-electric units, (2) Diesel 
operating costs as furnished by other railroads, and (3) 
the cost of operating and maintaining steam locomotives. 
The analysis of these data resulted in a fairly accurate 
determination of the life of the various parts of the trucks, 
underframe, cabs, electrical equipment, Diesels and aux- 
iliaries, as well as the labor hours required for replac- 
ing worn parts. The cost of maintaining the 800-hp. 
Diesel-electric locomotive over a twenty-five year period 
was then tabulated. These costs are given in Tables 
I to V, inclusive. ° 

The data in Table I gives service hours expected from 
the various parts of the mechanical, electrical and Diesel 
equipment; the year in which the parts are expected to 
be replaced; and the labor hours required for replacing 
worn parts. In some cases it will be noted that hours 
of labor are omitted. In these instances the labor 
charge is taken care of either in dissembly and assembly 
of the individual units, or by the annual labor charge. 
It will be seen from Table I that it has been assumed 
the locomotive will have an average life of twenty-five 
years, and that it will give 7,000 hr. of service per 
year, which is equivalent to an availability of 80 per 
cent. The table also includes the total hours of labor, 


A.A.R. Passenger-Car 


Air-Conditioning 


@wn December 20, 1935, the Board of Directors of 
the Association of American Railroads authorized the 
Division of Equipment Research to undertake an ex- 
tensive investigation of the air-conditioning of railroad 
passenger cars. The investigation was undertaken be- 
cause of the magnitude of the investment in railroad air- 
conditioned equipment and the necessity of securing 
maximum returns from equipment installed now or to be 
installed in the future. Table I shows the extent of the 
investment in air-conditioned cars and terminal facilities 
owned by the railroads in the United States and Canada 
as of March 1, 1935. On October 1, 1936, there were 
8,031 air-conditioned passenger cars in the United 
States and Canada, of which 3,907 were owned by the 
railroads and 4,124 were owned by the Pullman-Stand- 
ard Car Manufacturing Company. 

To accomplish the objectives of the investigation, the 
project was conceived as consisting of the following 
steps: (1) Survey of the performance of equipment in 
service; (2) determination of the efficiency of air-con- 
ditioning systems; (3) determination of the mechanical 
efficiency of the drive mechanisms; (4) study of the air 
requirements, treatment, diffusion, and related matters; 
(5) determination of the cost of air-conditioning per 
1,000 car-miles; and (6) study of the factors relating 
to passenger comfort. During the course of the investi- 
gation, road tests were conducted on 594 passenger cars 
of which 434 were air-conditioned cars owned by rail- 
roads, 10 were railroad-owned cars not air-conditioned, 
and 120 were air-conditioned cars owned by the Pull- 
man Company. The report submitted on this work is 
called a “Summary Report on Air-Conditioning of Rail- 
road Cars,” and deals entirely with the railroad-owned 
cars. A report on the Pullman cars is to be released 
at a later date. In addition to the summary report 
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cost of labor at a rate of 68 cents per hour, and the total 
cost of labor and material for each year. 

Tables II, III, and IV give summaries of the year- 
by-year cost for maintaining the mechanical, electrical, 
and Diesel equipment, respectively. These tables also 
show the total cost per year and the yearly average cost 
per hour for maintaining the locomotive. Table V is a 
grand summary which shows the average repair cost per 
hour for the entire locomotive as well as the total cumula- 
tive cost and average cumulative cost per year. 

Figs. 1 to 5, inclusive, show the annual cost per loco- 
motive hour of maintaining the mechanical, electrical, 
and Diesel equipment, the annual cost per locomotive 
hour of maintaining the entire locomotive, and the yearly 
accumulative repair costs. Trend lines and five-year run- 
ning averages are also shown in these figures. Fig. 1 
is plotted from Table II, Fig. 2 is plotted from Table III, 
and Fig. 3 is plotted from Table IV, showing the average 
repair costs per locomotive hour over the twenty-five 
year period for electrical, mechanical and Diesel equip- 
ment, respectively. Fig. 4, plotted from the values 
given in the seventh column of Table V, shows the 
average repair costs per locomotive hour for the entire 
locomotive over the twenty-five year period. Fig. 5, 
showing cumulative repair costs for this period, is 
plotted from values in the last column of Table V. 


Report 


and the report on the Pullman cars, the A.A.R. will 
later release an engineering report to meet the needs of 
air-conditioning engineers and operating personnel, and 
reports to the individual railroads which assisted in con- 
ducting the investigation. These latter reports will give 
in detail the results obtained by testing the equipment 
of the respective railroads. The scope of the work done 
in securing the information for preparing these reports 
is presented in Table IT. : 


Systems Tested and Resul 


It is seen from Table II that 15 air-conditioning sys- 
tems were tested in the laboratory of which 12 were 
mechanical-compression units. The remaining three 


Table I—Net Charge to Investment Account—Air Condi- 
tioning Equipment—2,653 Cars Owned by 45 Rail- 
roads in U. S. and Canada, as of March 1, 1936 


: 5 umber Total 
Mechanical compression: of units amount 
Electro-mechanical drive .....-sesscerees 702 $3,922,245.46 
Direct-mechanical drive (Pullman) ....... 423 3,481,597.66 
Internal combustion engine drive (Waukesha) 1 3,729.76 
Head-end power drive (articulated trains) .. 20 66,275.58 
Total s exc ceuisd is we soar ee Nw one Ris 1,146 $7,473,848.46 
Steam ejector ...... cee ccc ccee ence reseccee 464 3,396,297.02 
Ice activated ....... ccc cece cece cece e reece 1,043 3,216,888.41 
Total -asirica R aye 2,653 $14,087,033.89 
Additional facilities (terminal) ...........+. oe 1,157,131.54 (a) 
Grand Total ....... ccc cee cece cence 2,653 $15,244,165.43 


(a) Values for two railroads not reported. 


were steam-ejector, ice-activated, and evaporative-cool- 
ing units. During the tests of these units the inlet air 
to the cooling coil (the evaporator of the mechanical- 
compression systems) was maintained at 80 deg. F., 
and the relative humidity was maintained at 50 per cent 
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Table II—Scope of the A.A.R. Air-Conditioning 
Investigation 


Number of air-conditioning systems tested in laboratory... 15 
Mechanical compression 
Steam ejector 
Ice activated 
Evaporative cooling ............+-... EEEE E EEA 1 

Number of drive mechanisms tested in laboratory. 

t 


Number of air-conditioned cars tested in hot room. 
Mechanical compression 
Steam ejector 
Ice activated 


14 


Number of passenger cars on which road tests were con- 
ductèd ceas ace, senno rert ien dedana ae aea ya G 
Railroad-owned air-conditioned cars ...........---0005 
Railroad-owned non-air-conditioned cars 
ullman air-conditioned sleepers ........-.00.00eceeees 
Percentage of railroad-owned air-conditioned cars tested to 
total number of railroad-owned air-conditioned cars as 

Of March 1; 1936 5.5.66 cokers aie sae Peer ee ROE raes 18 
Approximate number of hours of road testing............ 5,200 
Approximate number of miles of road testing............ 240,000 
Number of passengers who submitted comments on con- 
ditions in air-conditioned cars while tests were being 
MAG re sess etn ean nas exes sete E a EAA acne, datos 
Approximate number of data readings recorded for all 
laboratory and road tests ................. EERO 
Approximate number of calculations made from recorded 
ata $ 

The analysis of costs is based upon an experience record 
of 1,608 cars for 1935 with a total car mileage of.... 


5,453 
250,000 
85,000 
178,259,768 


in order to subject each of the systems to uniform test 
conditions. 

Mechanical-Compression Systems—The performance 
of nine of the 12 mechanical-compression systems is 
shown in Table III. At a condenser air-temperature of 
90 deg. F. all but two of the mechanical-compression 
systems tested delivered their rated capacity. The 
Frigidaire failed to produce its rated tonnage by 0.39 


steam per hour. The range for the one steam system 
tested was 0.58 to 0.64 kw. per ton, and 30.5 to 34.6 
lb. of steam per hr. per ton of refrigeration, exclusive 
of the amount of condensate which ordinarily occurs in 
a train line. The electrical power required was ap- 
proximately one third of that required by the most effi- 
cient mechanical systems. Throughout the entire range 
of condenser air temperatures at the zero resistance pres- 
sure, the capacity of the steam-ejector system tested re- 
mained constant, and its rated capacity at the refrigera- 
tion unit was obtained. The system tested consisted of 
a Carrier steam ejector, Safety pumps and motors, a 
Carrier condenser, and Aerofin cooling coils (Carrier- 
Safety design). Its weight was 3,698 lb. 

Ice-Activated System—The ice-activated system tested 
consumed 0.17 to 0.21 kw. of electric power per ton of 
refrigeration and 76.7 to 78.3 Ib. of ice per hr. per ton 
of refrigeration. The system delivered its rated capac- 
ity at a cold-water temperature of 41 deg. F. The sys- 
tem tested consisted of an American Car & Foundry 
bunker and cooling coils, a Worthington pump, and a 
Master motor. Its weight was 3,845 Ib. with the bunker 
empty. 

Evaporative-Cooling System—The Fleischer evapo- 
rative cooling system produces no refrigeration. The 
system has limited possibilities with respect to cooling 
railroad passenger cars. This system will produce com- 
fort conditions only in those sections of the country 
where low wet-bulb temperatures prevail, or where only 
a slight temperature reduction is required. When used 
as a supplement to a refrigerating system it operates 
only as an air washer. The Fleischer system consumes 
1.22 kw. of electric power. The system tested consisted 


Table III—Power Requirements of 12 Mechanical Compression Air-Conditioning Systems Determined 
by Laboratory Tests 


System Description 
i Compressor Condenser Evaporator 
1. Airtemp-York (S-ton).. York or’ or 
2. Carrier-Safety ....... Safety Aerofin (a) Aerofin(a) 
3. Trane ..... ETTE Lipman Trane evapora- Trane 
tive 
4. Airtemp-York (6-ton).. York Xorkeva ra- York 
tive 
5. ea (7-ton).. York York evaporative York 
6. B&O-York ........... York York evaporative York 
7. General Electric ..... General Electric Trane (c) Trane (c) 
8. Frigidaire ....... .... Frigidaire Frigidaire Frigidaire 
9. Waukesha-Sturtevan Ingersoll-Rand Trane with Super- Sturtevant 
supercondenser ..... condenser 
10. Baldwin-Southwark De La Vergne 
11. Waukesha-Sturtevant.. Ingersoll-Rand Trane Sturtevant 
12, Waukesha-Trane ..... Ingersoll-Rand Trane Trane 


(a) Carrier-Safety design. 
(b) Above 100 deg. Fahrenheit. 
(c) General Electric design. 


Kilowatts per ton 
of refrigeration at 
air resistance 


Pressures in inches Wt. in 
of water Ib. 
in. of 

water kw. 

Compressor Motor Expansion valve Zero 0.35 
Westinghouse Detroit Lubricator 1.35 1.43 2,795 
Safety Detroit Lubricator 1.48 1.57 3,030 
Wagner Alco Constant 1.44 1.49 3,660 

: Pressure 
Westinghouse Detroit Lubricator 1.59 1.65 2,795 
Westinghouse Detroit Lubricator 1.62 1.66 2,795 
Fairbanks-Morse Detroit Lubricator 1.70 1.75 2,396 
General Electric Detroit Lubricator 1.83 1.90 3,081 
General Electric Frigidaire 1.96 2.03 2,375 
Waukesha internal- Alco Thermostatic 4,050 
Combustion engine 
Century 2.48 2.78 3,134 
(Two units) 
Waukesha internal- Alco Thermostatic 3,450 
combustion engine 

Waukesha Internal- Detroit Lubricator 3,420 


combustion engine 


ton, and the Waukesha, in the three installations tested, 
failed by amounts up to 2.28 tons. The steam-ejector, 
ice-activated, and evaporative-cooling systems were not 
included in Table III because their power requirements 
are of a different character and order. On the basis 
of power consumption these systems cannot be com- 
pared directly with the mechanical-compression systems. 
The only way in which such a comparison may be made 
is on a cost basis; this will be discussed later. 
Steam-Ejector System—The steam system requires 
both electrical power and steam, therefore, the power 
consumed is expressed in kilowatts and in pounds of 
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of an Air & Refrigeration Corporation evaporative 
cooler, a Worthington pump, a Master motor, and a 
Clarage circulating fan. Its weight was 612 lb. 


Drive Mechanisms 


The mechanical efficiency of six types of drive mech- 
anisms through which power is transmitted from the car 
axle to the cooling equipment was determined during the 
tests. The mechanical efficiency of the drives tested (in- 
cluding drive, generator, and compressor motor) were 
obtained, as shown in one of the figures, for equivalent 
car speeds between 30 and 90 m.p.h. 
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The drives tested were (1) the Spicer Railway Car 
hypoid gear drive for a 20-kw. generator; (2) a Foote 
Brothers spur-and-bevel gear for a 10-kw. generator ; 
(3) Safety Car Heating & Lighting Company V-belt and 
bevel gear for a 20-kw. generator; (4) a Pullman drive, 
including speed control for operating the air-conditioning 
compressor; (5) a Jennings V-belt drive for a 10-kw. 
generator ; and (6) a Gerlinger friction drive for a 5-kw. 
generator. Loads used during the tests ranged from zero 
to 36 hp. for the 20-kw. drives, from zero to 18 hp. for 
the 10-kw. drives, and from zero to 10-hp. for the 5-kw. 
drive. The Pullman direct drive was tested at constant 
torques of 51 and 71 ft.-lb., with a speed-control setting 
of 42 m.p.h. The torque of 71 ft.-lb. is that required to 
operate an air-conditioning system at full capacity. 

In view of the trend toward higher train speeds, the 
comparison of the efficiency of the Pullman drive with the 
efficiencies of the other drives is significant. The Pull- 
man drive is normally adjusted so that slippage in the 
speed control starts at a train speed of about 42 m.p.h. 
Below that speed, the compressor is operated at reduced 
speed and, consequently, at reduced capacity. Adjustment 
of the speed control, together with changes in the gear 
ratio, will make it possible to increase the speed at which 
slippage starts. In some cases the speed-control setting 
has been advanced from 42 to 55 m.p.h. for high-speed 
trains in order to improve the efficiency in the upper 
tange of speeds. This means some sacrifice in the cool- 
ing capacity at speeds below 55 m.p.h. Some railroads 
use a heavy oil and a high level of oil with the Pullman 


Efficiency in Per Cent 


30 40 50 @0 70 80 90 
Car Speed in Miles Per Hour 
Efficiencies of car-axle drives, including generator and compressor 
motor for electro-mechanical drives and speed control (Set for 42 
m.p.h. for Pullman direct drive) 


drive. A lighter oil and a lower oil level would increase 
the mechanical efficiency somewhat. 

The Gerlinger drive may be disregarded for air-con- 
ditioning purposes where mechanical-compression systems 
are used, because of insufficient capacity. 

With belt drives the cost due to the loss of belts 
may be appreciable. This cost on one railroad, with 
fifty-nine cars and over a period of 32 months, was ap- 
proximately $6,000. Belt losses and breakages are due 
to many causes, among which are flying ballast and the 
accumulation of snow and ice on the pulleys. One rail- 
road increased belt life from 29,000 to 44,000 miles by 
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Table IV—Total Cost Per 1,000 Car-Miles for Four Types of 
Air-Conditioning Systems for Railroad Passenger Cars for 
an Average Cooling Season of Five Months, an Average 


Train Speed of 50 M.P.H., and an Average Car Mileage 
of 150,000 Miles Per Year, Based on Experience of 16 Railroads 
in 1935 

Electro- Direct- Steam Ice 
mechanical mechanical ejector activated 
Gross INSTALLATION Cost 
(a) Charged to investment 
account (gross) .... $6,110.00 $8,493.00 $8,242.00 $3,587.00 
(b) Charged to operating 
expense account .... 374.00 22.00 233.00 395.00 
Total ......-...06 $6,484.00 $8,515.00 $8,475.00 $3,982.00 
ANNUAL Fixep CHARGES 
(a) Investment: 
Depreciation at 2. 
Cent ..ccccceeee 763.75 $1,061.63 $1,030.25 $448.38 
nterest at 6 per cent. 366.60 509.58 494.52 215.22 
Taxes and Ins. at 1.5 
Per cent. ..........6 91.65 127.39 123.63 53.80 
Total .........6.. $1,222.00 $1,698.60 $1,648.40 $717.40 
(b) Operating expense: 
Allocated over life of 
equipment at 12% per 
cent. ...... TENER 46.75 2.75 29.13 49.38 
Total annual fixed 
charge .......... $1,268.75 $1,701.35 $1,677.53 $766.78 
Totat Cost Per 1,000 Car-MILES 
(a) Fixed charges ...... $8.45 $11.35 $11.18 $5.11 
(b) Operation cost ...... .99 .93 1.02 5.29 
(c) Maintenance cost ... 3.33 2.33 2.15 97 
Totál sh esacehen es $12.77 $14.61 $14.35 $11.37 


increasing the diameter of the armature pulley from 
8 in. to 10 in., and using a 5-in. six-ply rubber belt. A 
gear-drive mileage of 350,000 has been reported with 
evidence of only ordinary wear. The outstanding record 
reported was for a combination belt-and-gear drive which 
has been in service five years without failure. The 
mileage to September 1, 1936, was 1,000,000. 


Cost Per 1,000 Car Miles 


The total cost of installing four different types of air- 
conditioning systems is shown in Table IV, together with 
the cost per 1,000 car-miles. The figures shown in this 
table were derived from those submitted by 16 rail- 
roads, and are based on an average cooling season of five 
months, an average car mileage of 150,000 miles per 
year, and an average train speed of 50 m.p.h. The cost 


Table V—Maintenance Cost of Air Conditioning—16 
Railroads in 1935 


Maintenance cost 


Cost 
Number Number of 1,00 
of units car-miles Amount car-miles 
Electro-mechanical .......... 391 35,557,629 $118,538.22 $3.33 
Direct-mechanical (Pullman).. 312 42,926,532 043.03 2.33 
Steam ejector .............. 223 28,434,558 61,026.23 2.15 
Ice activated ............... 527 48,771,407 47,139.34 .97 


of maintenance, for 1935, was reported by the 16 rail- 
roads as shown in Table V. 

Comparative total costs per 1,000 car-miles of four 
different methods of air-conditioning railroad passenger 
cars for cooling seasons of three and ten months, for 
train speeds of 30, 50, 70, and 90 m.p.h., and for car 
mileages ranging from 50,000 to 250,000 are shown in 
Table VI. The influence of car mileage, train speed, and 
length of cooling season upon the cost per 1,000 car- 
miles for each of the four air-conditioning systems can 
be readily observed from this table. 

From an analysis of such figures as given in Table 
VI it is evident that the economics of air-conditioning, 
from an operating standpoint, is affected by a number of 
factors, namely, (a) the length of the cooling period and 
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the atmospheric conditions prevailing during that period, 
(b) the average speed in miles per hour, and (c) the 
total number of car-miles per year. Because of this, a 
categorical statement cannot be made as to which sys- 
tem is the best from the standpoint of economics. In 
each case, the selection has to be made on the basis of the 
prevailing operating circumstances to be confronted. 
Table VI has been prepared so that the total cost per 
1,000 car-miles may be determined in accordance with 
the character of the variables to be confronted. There 
is presented in Table VII a number of examples to illus- 
trate the use of Table VI. The costs shown in Table VII 
are based on the average speed in miles per hour and the 
car-miles per year which approximate the average sched- 
uled speeds and car-miles of typical trains in the several 
regions. The several regions are listed in accordance 
with approximate present practice with respect to the 
length of the cooling season. There is, of course, no 
sharp boundary line concerning these matters. 


Economics of Air Conditioning 
The foregoing cost figures bring forward the influence 
of the cost of installation, and therefore, of fixed charges 
upon the total cost of operation. 


Undesirable inside temperatures and humidities observed during a test of an air-conditioned car 


The fixed charges for an ice system are the lowest of 
all systems. During cooling seasons of three and five 
months, the fixed charges of the ice system influence 
the total cost more than does the cost of operation ; hence, 
the total cost for the ice system is the lowest. However, 
with a cooling season of eight or ten months, the cost 
of operation of the ice system influences the total cost 
more than do fixed charges. This being the case, the ice 
system becomes more expensive than the electro-mechan- 
ical system. The fixed charges for the electro-mechanical 
system are less than all other systems, except ice. For this 
reason, the total cost of operation of the electro-mechani- 
cal system for cooling seasons of eight and ten months is 
the lowest of all the systems. 

The foregoing discussion of the ice and electro-me- 
chanical systems focuses attention upon the importance of 
the gross cost of installation. It is the gross cost of 
installation which must be reduced if a material reduction 
in the total cost per 1,000 car-miles is to be accomplished. 

It is recognized that in selecting an air-conditioning 
system there are other factors than cost which must be 
considered. These are reliability, adequacy of results 
obtained, terminal facilities, and other matters. However, 
gross installation costs and total operating costs per 1,000 
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Table VI—Comparative Total Cost Per 1,000 Car-Miles of 
Four Different Methods of Air Conditioning Railroad 
Passenger Cars for Cooling Seasons of Three and 
Ten Months 


Cost per 1,00 car-miles on the basis of the 
following car-miles per year: 


50,000 100,000 150,000 200,000 250,000 
Train speed of 30 m.p.h.: 
Electro-mechanical: 
Three months $29.89 $17.20 $12.96 $10.85 $9.58 
Ten months ...... 30.73 18.04 13.80 11.69 10.42 
Direct-mechanical: 
Three months ..... 37.47 20.46 14.80 11.95 10.25 
Ten months ...... 38.09 21.08 15.42 12.57 10.87 
Steam ejector: 
Three months .... 36.95 20.18 14.58 11.79 10.10 
Ten months ...... 37.57 20.80 15.20 12.41 10.72 
Ice activated: 
Three months .... 21.74 14.08 11.52 10.25 9.49 
Ten months ...... 32.81 25.15 22.59 21.32 20.55 
Train speed of 50 m.p.h.: 
Electro-mechanical : 
Three months .... 29.56 16.87 12.63 10.52 9.25 
Ten months ...... 30.07 17.28 13.14 11.03 9.76 
Direct-mechanical: 
Three months .... 37.16 20.15 14.49 11.64 9.94 
Ten months ...... 37.58 20.57 14.91 12.06 10.36 
Steam ejectors: 
Three months .... 36.62 19.58 14.25 11.46 9.77 
Ten months ...... 36.99 20.22 14.62 11.83 10.14 
Ice activated: 
Three months .... 19.70 12.04 9.48 8.21 7.44 
Ten months ...... 27.17 19.51 16.95 15.68 14.91 
Train speed of 70 m.p.h.: 
Electro-mechanical: 
Three months .... 29.50 16.81 12.57 10.46 9.19 
Ten months ...... 29.88 17.19 12.95 10.84 9.57 
Direct-mechanical: 
Three months .... 37.17 20.16 14.50 11.65 9.95 
Ten months ...... 37.64 20.63 14.97 12,12 10.42 
Steam ejector: 
Three months .... 36.57 19.80 14,20 11.41 9.72 
Ten months ...... 36.84 20.07 14.47 11.68 9.99 
Ice activated: 
Three months .... 18.88 11.22 8.66 7.39 6.62 
Ten months ...... 23.62 15.96 13.40 . 12.13 11.36 
Train speed of 90 m.p.b.: 
Electro-mechanical: 
Three months .... 29.63 16.94 12.70 10.59 9.32 
Ten months ...... 29.94 17.25 "13.01 10.90 9.63 
Direct-mechanical: 
Three months .... 37.31 20.30 14.64 11.79 10.09 
Ten months ...... 37.83 20.82 15.16 12.31 10.61 
Steam ejector: 
Three months .... 36.73 19.96 14.36 11.57 9.88 
Ten months ...... 36.94 20.17 14.57 11.78 10.09 
Ice activated: . 
Three months .... 18.57 10.91 8.35 7.08 6.31 
Ten months ...... 22.26 14.60 12.04 10.77 10.00 


Epitor’s Note: This table is a composite of two tables found in the 

A.R. summary report. It has been compiled to show the spread in cost 
per 1,000 car-miles of the four air-conditioning, systems between seasons 
of three and ten months duration. The A.A.R. summary report also 
contained tables showing the cost per 1,000 car miles for seasons of five 
and eight months. 


car-miles are dependable units of measurement and, 
hence, due weight should be accorded them. This is 
especially true in the light of the large potential invest- 
ment confronting the railroads through an increase in 
the number of cars to be air conditioned. In considering 
the economics of air conditioning, it must be remembered 
that the overall cost, efficiency, and economy of any air- 
conditioning system may be markedly affected by the 
cost, efficiency, and economy factors associated with each 
element of the system. For instance, a given air-condi- 
tioning system may be composed of a combination of 
parts such that the gross installation cost, efficiency, and 
economy of the system will be all that could be expected. 
If a substitution is made for some parts, which substi- 
tuted parts do not rank equally with those replaced, it 
may be found that the overall cost, efficiency, and econ- 


Railway Mechanical Engineer 
MARCH, 1937 : 


Table VII—Average Cost Per 1,000 Car-Miles of Four Differ- 
ent Methods of Air Conditioning Passenger Cars for 
Cooling Seasons in Various Locations of the United 
States and Canada* 


Average Cost per 1,000 car-miles for seasons 
of the following lengths: 


Se À 

3 months? 5 months? 8 months? 10 months * 
Electro-mechanical ...... $12.63 $12.77 $12.99 $13.44 
Direct-mechanical ....... 14.49 14.65 14.78 14.91 
Steam ejector ........ .. 14.25 14.35 14.51 14.62 
Ice activated ......... . 9.48 11.37 14.22 16.95 


* Values in this table are based on the average speed in miles per hour 
and the car-miles per year which approximate ihe averaged scheduled 
speeds and car-miles of typical trains in the several regions listed as 
ollows: 

1 New England, Great Lakes, and Northwestern. 

2 Great Lakes, Central Eastern, Pocahontas, and Northwestern. 

3 Pocahontas, Southwestern, and Central Western. 

4 Southern, Southwestern, and Central Western. 

_ These regions are listed in accordance with approximate present prac- 
tice with respect to cooling seasons. a 

Epitor's Note: This table is not found in the A.A.R. summary “re- 


port, but has been compiled from data in the report to facilitate pres- 
entation. 


omy are much less favorable than they were in the first 
case. This means that in selecting and purchasing an 
air-conditioning system, the purchase price, efficiency, 
and economy of each part should be considered care- 
fully. Otherwise, there may be no assurance of the 
merits and the reasonableness of the cost of the system 
selected and purchased. 

The Waukesha system was not included in the fore- 
going economic analysis because only one installation was 
made prior to 1936. An effort will be made to obtain the 
necessary information concerniug the 1936 installations 
upon which to base an analysis. 


Factors Relating to Passenger Comforts 


Variations in conditions in 302 air-conditioned cars 
were determined from data gathered by 20 railroads 
during regular service runs made from August 1 to Sep- 
tember 15, 1936. It was found that a temperature be- 
tween 72 and 76 deg. F. has been selected as most desir- 
able to maintain relative humidity with the range of 30 to 
60 per cent., and that a relative humidity of 70 per cent 


Table VIII —Analysis of the 4.4 Per Cent of Passenger 
Comments Which Were Unfavorable 


Number of Percentage of 

comments total comments 
Much too warm ........ 0 ccc eee praa ae iaaa 75 2.7 
Slightly too warm ......... cc cece ee eee ees 505 17.9 
Much t00 COO) os i.4 es piece cede yee G 51 1.8 
Slightly too cool 2.0.0... .. cee cee eee eee eens 530 18.7 
PAM Ys ses EAA A A shale weiner EE od AANA, 113 4.0 
Stel eas dg aire ienesa A ea ag ook Bd 240 8.5 
Dratty Ga penny arenen s Canea ued ay aaie 197 7.0 
NOISY eas id S49 0 Seen ek es eee ORE UST ees 196 6.9 
Too cool upon entering .............0.0eeee 205 7.3 
Objectionable odor ......... ccc cee cece eee 140 5.0 
Excessive tobacco smoke ..........0-0.e0005 135 4.8 
Too much heat from sunshine through windows 435 15.4 
Total number of unfavorable comments.. 2,822 100.0 


is undesirable. The prevailing thought appears to be 
that the desirable air movement within an air-conditioned 
car is 25 to 75 ft. per min., and that the maximum 
permissable is 120 ft. per min. 

The average volume of fresh air in cubic feet per 
minute delivered into the cars through the cooling system 
during the tests was determined for each of 114 runs. 
The average for the runs varied as follows: Less than 
200 cu. ft. per min. for 10 runs; from 200 to 399 cu. ft. 
per min. for 43 runs, from 400 to 599 cu. ft. per min. 
for 41 runs; from 600 to 799 cu. ft. per min. for 16 runs; 
and 800 cu. ft. per min. and over for 4 runs. Typical 
conditions of inside temperature, outside temperature, 
and humidity in air-conditioned cars are shown in two 
of the figures. 

Temperature and Humidity Control—The process of 
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Car equipped with instruments for test of air-conditioning system. 


Light bulbs are used to deliver sensible heat. Insulated water pots 
in the aisles are used to deliver latent heat. Thermometers are 
located at duct outlets at the car roof. Thermocouples are used to 
obtain surface temperature of the car. Panel board is shown in the 

background ; 


cooling cars, like that of heating, requires some form of 
temperature control. The optimum comfort in air-con- 
ditioned cars will not be attained until the control prob- 
lem is solved. The solution of the problem will also con- 
tribute to a reduction in operating costs. There are 
three general types of controls: Manual, semiautomatic, 
and automatic. The latter two are accomplished by 
various means. These will be discussed at length in the 
engineering report (this will be submitted at some later 
date by the A.A.R). The manual. type of control is 
highly unsatisfactory. If uniform and regular performance 
is desired, it should not be used. The semiautomatic 
type is a marked improvement over the full manual, but 
the human element is associated with it. The elimination 
of this element is desirable. The automatic types have 
not been perfected to the degree desired. There is much 
development work necessary. There are those who feel 
that a form of modulated temperature control is needed. 
Such a type of control would automatically maintain 
within the car a predetermined number of degrees lower 
temperature than the outside temperature. A successful 
control of this type would mark a real advance in air 
conditioning. Temperature control is inseparably asso- 
ciated with humidity control. There is a diversity of 
opinion as to the need for humidity control. Most authori- 
ties agree that some type of humidity control is advisable. 
Filters—An important advantage of air conditioning 
passenger cars is cleanliness. The cleaning is done by 
passing air through the filters, which are not only im- 
portant from the viewpoint of cleanliness, but also with 
respect to odors. The filter problem is indicated by the 
many different types being used. They are either dry or 
impregnated with oil of varying viscosity, and are made 
of spun bronze wool, not coated; series of wire screens 
of progressive decrease in mesh, oil coated; metal shav- 
ings packed in a frame; spun glass; copper sprayed with 
oil impregnated hair; oiled paper; perforated cardboard 
coated with oil; and others. They range in price from 
65 cents to $17.00 each. The filter is too important an 
element with respect to cleanliness, odors, and operation 
costs to be neglected. There is a real need for a thorough 
and exhaustive study of the entire filter situation. 
Odors—The problem of odors is universal. Some 
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railroads have had reasonable success in reducing them. 
Odors result mainly from gas or smoke from the locomo- 
tive, tobacco smoke, body odors given off by passengers, 
improperly maintained toilets, refuse thrown on the floor 
by passengers and from cooking and garbage in the 
dining cars. Odors are aggravated by humidity in excess 
of 60 per cent within the car and by an excessive use of 
disinfectant. Tobacco smoke, dust, and moisture pro- 
duce a sour smell in the cooling coils if they are not 
cleaned often enough. Filters become impregnated with 
nicotine and grease, and odors result if they are not 
frequently cleaned or renewed. From the use of oil on 
the filters, a gummy substance settles in the ducts which 
absorbs odors from cosmetics, tobacco, garbage, and other 
material. Deodorants have been used with varying suc- 
cess. The use of ozone has been widely discussed as a 
purifying agent. Its value is doubtful. 


Passenger Reactions and Comments 


One phase of the road work was to ascertain the 
reactions of passengers to the conditions prevailing in the 
air-conditioned cars. At the time the road engineers were 
making observations in a car, each passenger was given a 
card. This card requested the passenger to cooperate in 
making the study by indicating thereon his reaction to a 
number of factors, such as temperature, odors, and the 


like. An analysis of these comments appears in 
Table VIII. 


Dynamic Stresses in 
Freight-Car Design 


(Continued from page 101) 


alloy steel or other materials, he knows what further 
weight reductions can be made, taking into account higher 
permissible stresses and their corresponding deflections. 

He knows how to iron out peak stresses and deflec- 
tions and how to avoid or cushion the reversal of 
stresses. He knows how to avoid dynamic, as well as 
static, stress concentrations. He knows how to make 
the structure approach unitary action. 

He appreciates the fallacy of considering all members 
of a built-up structure of equal value. The fewer the 
parts, if the design properly locates them, the lighter 
and better the structure, i.e., with the above qualifica- 
tions, the closer we approach the unit structure the bet- 
ter off we are. You can’t put a lot of members together 
by any known method and hope to get results corre- 
sponding to the sum total of these members, no matter 
what materials or methods of construction are used. As 
just one proof of this, the new A. A. R. center sill is an 
example of a unit member which has a cross-sectional 
area of approximately 21 sq. in. This sill, under the 
same testing conditions, gave a better account of itself 
and was subjected to higher impact speeds than the 
built-up riveted A. A. R. center sill, composed of three 
members having a cross-sectional area of 28 sq. in. 

A freight car at rest is only of passing interest; the 
same may be said of static stresses and deflections; cars 
must be designed and built for service or dynamic 
stresses. Take two 50-ton cars, loaded to journal capac- 
ity, with one car moving at a rate of six to seven miles 
an hour and striking the other car at rest. What hap- 
pens? The car structure must absorb or transmit im- 
pact forces for all speeds above this. Did it ever occur 
to you that a proper car structure might minimize dam- 
age to lading? 

The reasons for putting so much emphasis on the 
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necessity of constructing cars to meet the dynamic forces 
must be evident. Light-weight freight cars are the goal 
which we are approaching. This means that every pound 
in a car or truck structure must be there because it is 
needed, and it must be where it is needed. In the end, 
using only the required amount and the proper placing 
of this material means lower first cost to the railroad and 
an increase in ratio of lading capacity to light or tare 
weight, with attendant reduction in operating cost, which 
is the economic urge. 


High-Pressure Locomotive 
Safety Valves 


Its FG-10 muffled and FC open pop locomotive safety 
valves, which were developed to meet the condition of 
increased evaporating efficiency on high pressure loco- 
motive boilers, are reported by the Ashton Valve Com- 
pany, Boston, Mass., to have operated successfully for 
a period of over five years in road tests on locomotives 
carrying pressures up to 300 Ib. sq. in. The valves have 
operated throughout this period without the necessity of 
the renewal of any parts. 

The general construction principles are the same as 
the regular Ashton locomotive safety valves, being pro- 
vided with wide wing guides in the bottom section and 
a sleeve guide at the top to keep the wing guide in align- 
ment. The springs are guaranteed for five years when 
used for the pressure for which they are constructed. 

The valves, built on the bolted body principle, are pro- 
vided with pop regulators for adjusting and regulating 
the pop. These regulators are always accessible, re- 
quiring no special wrenches, and function on the same 
principle as an ordinary globe valve. No rings or sleeves 
are required for regulating blowback. 


Steam-Operated 
Cylinder Cock 


A steam-operated cylinder cock with a large opening 
from cylinder to atmosphere, equivalent to the capacity 
of 114-in. pipe, has been placed on the market by the 
T-Z Railway Equipment Company, Chicago. The use 
of steam instead of air as an operating medium is said 


Sectional views of the T-Z 
steam-operated cylinder cock 
and cab operating valve 


Steam Operating Valve Located In Cab 


Shown in'closed position 


to make the device more positive and reliable in action 
and eliminate the possibility of air defects. 

The new cylinder cock is controlled both manually 
and automatically. Manual operation is obtained through 
a rotary cab-operating valve which, in closed position, 
admits steam at boiler pressure onto a differential pis- 
ton which holds each cylinder cock closed against cylin- 
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‘Pipe to Cylinder, 


der pressure. When the cab valve is moved to open posi- 
tion, boiler pressure is shut off from the cylinder cock 
steam chamber and the latter exhausted to the atmos- 
phere, when the cylinder cock will instantly open by the 
action of cylinder pressure on the differential piston. 
The cylinder cock also automatically opens by pressure, 
due to compression, water, etc., above a pre-determined 
amount, thus eliminating possible damage to cylinder 
heads and reciprocating parts. 

With the cab valve in open position and the main 
throttle closed, as in the enginehouse, the cylinder cock 
automatically opens by means of a stainless steel com- 
pression spring about the differential piston aided by a 
slight accumulation of cylinder pressure, thus prevent- 
ing accidental movement of the locomotive. 

The adjusting screw in the cap permits the cylinder 


To Operating Valve 
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Section through the cylinder cock 


cock to be clamped closed in the event of a broken steam 
pipe thereto, and for testing superheater units and cyl- 
inders. Freezing is prevented and cylinder lubrication 
improved when drifting by providing a slight circulation 
of live steam about the differential piston which steam 
passes into the cylinder instead of the atmosphere and 
therefore cannot impair clear forward vision. 

This type of cylinder cock is suitable for right or left 
application by reversing the 114-in. pipe plug at the 
cylinder connection. This plug affords an additional ad- 
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vantage, since by its removal, dirt and carbon can be 
blown from the cylinder without disturbing the cylinder 
cocks or piping. 

The design provides maximum clearance above the 
rail to reduce the liability of being knocked off by road- 
way obstruction. It is also applicable to cylinder ex- 
haust channels and receiver pipes of Mallet locomotives. 
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EDITORIALS 


Mechanical Engineer 

Of Distinction 

Sir John Aspinall, who died in England, January 19, 
at the age of 85, means little, if anything, to the present 
generation of railway mechanical executives in this 
country, and yet in Great Britain his ability and achieve- 
ments in that department are highly regarded, despite 
the fact that he was promoted to the position of general 
manager of the Lancashire & Yorkshire as far back as 
1899. He was chief mechanical engineer (head of the 
mechanical department) on that road from 1886 to 
1899, assuming that office at the age of 35. 

It was while in that position that he built the great 
shops at Horwich. The first new locomotive was com- 
pleted in 1889 and in the ten years which followed, 667 
locomotives of various types were built under his di- 
rection. These included his Atlantics, among the earli- 
est of that type to be constructed. 

As general manager of the road he made a splendid 
reputation as an administrator, but he never lost inter- 
est in engineering problems. It was under his direc- 
tion that the electrification program was started, the 
completion of the electrification of the Liverpool & 
Southport in 1904 marking the first “main line” elec- 
trification in the United Kingdom. 

Sir John retired from the general managership in 
1919, He was knighted in 1917. Many years ago he 
was made an honorary member of the council of the 
British Institution of Mechanical Engineers—a signal 
and unusual honor—and in that capacity regularly at- 
tended all council meetings. He was recently awarded 
the first International James Watt Medal; unfortu- 
nately he died only a few days before the actual pres- 
entation was to be made. 

He was indeed a grand old man and apparently was 
held in much the same high regard and affection among 
the engineers of England as is Ambrose Swasey among 
the engineers of this country. 

That fine human understanding is not divorced from 
technical ability is indicated by the following rare tribute 
which was paid to him by The Engineer (London): 
“To give a list of his works would be merely tiresome, 
and now, when we are mourning his death we prefer 
to think of his qualities as a man, his rare and courtly 
charm, his ability in the selection of the right men for 
the right positions, the gentle skill with which he trained 
them, and the encouragement with which he guided 
them. .. . There are men of firm conviction who gain 
their way by force of character; there are others, and 
Aspinall was amongst them, who persuade others to be 
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of the same mind as themselves. To them is given a 
greater inheritance in the hearts of their friends.” 

And there is great need for such executives in all 
departments of the railways and industries in these 
days, when employer and employee relationships are 
of so vital import. 


What the 
Passenger Thinks 


The effort which has been exercised in recent years to 
modernize passenger train equipment; the introduction 
of high-speed trains, including those of the streamlined 
type; and the rebuilding of old cars for use on crack 
trains, has thrown out into strong and positive relief 
the shortcomings and inadequacy of the older equip- 
ment. An article in a recent number of the Railway 
Age by Clarke A. Richards on “See Yourself as Your 
Passenger Sees You,” has started a spirited discussion 
on the inadequacies of passenger service. 

That the railroads are good sports and not averse to 
constructive criticism is indicated by the fact that they 
have ordered thousands of reprints of the article for 
distribution to their employees. Incidentally, many of 
the so-called “railway fans” have taken issue with some 
of Mr. Richards’ comments, or have come to the sup- 
port of the railways in an attempt to explain them. 
Even a railroad enthusiast, however, cannot explain 
away facts. 

While courtesy and service come in for criticism, in- 
adequacies in the equipment and facilities are not over- 
looked. Antiquated day coaches, poor illumination, 
filthy toilet facilities, bad ventilation, artistic but in- 
sufficient baggage racks, and dirty coaches are matters 
for which the mechanical department is wholly or par- 
tially responsible. 

The facts are clear enough; indeed they are admitted 
on many roads. The problem is what to do about it. 
The railroads need business. Improvements thus far 
made, coupled with lower passenger rates and better 
business conditions, have demonstrated that more up- 
to-date equipment is appreciated. Living conditions 
have steadily improved in this country and the dirty, 
poorly lighted and uncomfortable equipment cheerfully 
tolerated not so many years ago, will not be put up 
with or, if it is necessary to use such trains, these con- 
ditions will be resented and the patrons will be critical 
and dissatisfied. 

New equipment is being purchased, but it will take 
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a long time to retire all of the older cars. Wonders can 
be done, however, at a reasonable and justifiable cost, 
if there is the will to do it. Much depends on the in- 
genuity and resourcefulness of the mechanical depart- 
ment in finding ways and means of making the coaches 
more attractive and comfortable, and in keeping them 
clean and orderly. 


Research 
Defined 


During the depression the railroads were subjected to 
much criticism for their alleged failure to employ “scien- 
tific research” in the improvement of their physical 
plant. Owing to the dramatization of the more or less 
spectacular developments which have come from scien- 
tific and engineering research laboratories, the impres- 
sion became strong in the popular mind that the rail- 
roads were unprogressive because they had no research 
laboratory in their front yard. Worse than this, a num- 
ber of eminent scientists, some pedagogic and some in- 
dustrial in their affiliations, followed the same uncritical 
thought process to the same illogical conclusion and, 
with evangelic zeal, took it upon themselves to convert 
the railroads to “science.” They were dealt with very 
neatly by Coordinator Eastman. 

The two greatest difficulties in the way of a clear un- 
derstanding of the relationship between research and 
the railways have been the lack of a suitably qualified 
and generally accepted definition of the term “research” 
and the failure to distinguish the fundamental differ- 
ence in approach to research by the railroads, who are 
not manufacturers, but purchasers, of their physical 
facilities, and other industries in which research has 
been extensively employed in the development of com- 
modities which the industries produce for sale or for 
their own use. In a paper presented before the Febru- 
ary meeting of the New England Railroad Club, L. W. 
Wallace, Director, Equipment Research Division, Asso- 
ciation of American Railroads, has performed a useful 
service by clearing away both of these difficulties. 

Mr. Wallace points out that “the railroad industry is 
a service industry. It is not a manufacturer. It is not 
a research agency. It is not a producer of the com- 
modities it uses. Its relation to the commodities it buys 
and uses is that of a consumer—a purchaser.” Con- 
tinuing, Mr. Wallace says: “The fundamental back- 
ground or foundation of all the things which the rail- 
road uses is the sum total of the research, development 
work, engineering ability and experience of all of the 
producers of the 70,000 commodities which the indus- 
try uses, plus its own 100 years of research, develop- 
ment work, engineering and experience.” 

In defining research as it applies to the development 
of physical facilities, Mr. Wallace suggests three simple 
classifications a clear understanding of which should do 
much to eliminate fruitless discussion and misunder- 
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standing of the relationship of the railroads to research. 
He proposes the term “fundamental research” to take 
in those research activities, the objective of which is to 
discover the basic principles underlying the universe 
and the circumstances of life. “Their primary interest 
is not to increase the financial assets of the world,” he 
says, “but to broaden intellectual horizons.” His sec- 
ond category is “creative research,” the primary ob- 
jective of which “is to discover, invent or produce new 
materials, new processes, new equipment or to find new 
uses for existing materials and equipment.” Creative 
research, he says, might be called “producers’ research,” 
leading to the manufacture and sale of new and im- 
proved materials and equipment. Third, he proposes 
“applied research,” the primary object of which is “to 
determine ways and means of applying to the solution 
of concrete problems the knowledge, material, equip- 
ment and processes made available by fundamental and 
creative research. It is a process whereby the pur- 
chaser or consumer may select intelligently the mate- 
rials, equipment and processes best suited to his pur- 
poses and needs, to the end that increased efficiency, 
economy and safety may be realized in daily opera- 
tions.” 

Further on in his paper Mr. Wallace develops clearly 
the fact that the railroads, like all consumers, are de- 
pendent upon the progress made by those who manu- 
facture and sell the things which the railroads pur- 
chase. He also points out that, as the railroads in- 
terest themselves in the possibilities for the adaptation 
of new equipment or materials or functions to the pur- 
poses of railway transportation, research and develop- 
ment work are stimulated along many fronts in the in- 
dustrial world. Thus is clearly suggested the effect of 
mutual stimulation of the applied research conducted by 


. the railroads and the results of the creative research 


conducted by the manufacturing industries. Although 
less publicised than now, this relationship has been a 
commonplace of the railway industry throughout the 
century and more of its history. If it were to be 
written, that history would be a complete record of the 
advances in applied science and engineering method 
along America’s entire industrial front. 


Eeonomy in Freight- 
and Passenger-Car Design 


A study of the age distribution of freight-car inventory 
in the United States as of January 1, 1936, reveals that 
there were 763,863 freight cars more than 20 years old; 
298,695 cars more than 16 years old; 431,991 cars more 
than 11 years old; and 279,957 cars more than six years 
old. The depression necessitated the use of many cars 
which normally would have been retired, and caused 
some of the poorest years in the annals of car-building 
history. With recovery from the depression well under 
way and, with the possibility that freight and passenger 
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cars will be built in increasing numbers, the railroads 
are facing decisions which will determine the extent of 
the savings to be effected by using materials for car 
construction which will reduce the tare weight of the 
cars, increase their capacity and reduce maintenance 
costs. During depression years, usually conceded as 
being the time when engineering development reaches 
its highest levels, low-alloy high-tensile corrosion-re- 
sisting steels have been developed which fit the specific 
need in the transportation field for effecting these sav- 
ings in car construction. This fact has been appreciated 
by many railroad mechanical officers. 

These high-tensile steels can be used in lighter sec- 
tions than regular carbon steels for the same service 
because of the superiority of their physical and cor- 
rosion-resisting properties. The stress at the yield point 
of the high-tensile steels is usually between 50,000 Ib. 
and 60,000 Ib. per sq. in., whereas the yield point for 
low-carbon steels ranges between 25,000 Ib. and 35,000 
Ib. per sq. in. The ultimate stress of between 65,000 
Ib. and 90,000 Ib. per sq. in. for the high-tensile steels 
compare with ultimate stresses between 48,000 Ib. and 
65,000 Ib. for regular carbon steels. The atmospheric 
corrosion resistance of the high-tensile steels, which is 
in some cases four to six times the resistance of plain 
steel, and its greater yield strength can be utilized for 
car construction in three ways: (1) In sections equal to 
regular carbon steel to reduce maintenance costs and 
lengthen the life of the car structure, with no reduction 
in weight; (2) in reduced sections to decrease the 
weight and increase the payload capacity, but with the 
same strength and same probable length of life as exist- 
ing equipment, and (3) a compromise between (1) and 
(2), giving both a substantial increase in service life 
and a substantial decrease in weight. 

In a discussion of savings to be effected by light- 
weight car construction using high-tensile steels, which 
followed one of the papers presented at the February 19 
meeting of the New York Railroad Club, it was stated 
that such steels could not be used economically for car 
construction until the cost was approximately that of 
regular carbon steels. However, further discussion of 
the subject revealed that, when the cost of high-tensile 
corrosion-resistant steel is considered with relation to 
the strength of such steels, that is, the cost per unit 
strength, some high-tensile steels on this basis cost less 
than regular carbon steels. This is now the case be- 
cause the cost of plain carbon steel has been advanced 
twice in the past two years while the cost of the high- 
tensile steels has remained the same, which fact was 
brought out in the discussion referred to above. 

The tare weight of freight and passenger cars which 
must be moved in order to transport revenue loads is of 
vital importance to every carrier. Of equal importance 
is length of the life of the cars and the cost of main- 
taining them. Improvements in all these factors are 
being effected by the high-tensile corrosion-resistant 
steels, and they will undoubtedly have an increasing ap- 
plication in future car construction. This is evidenced 
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by the fact that over 10,000 cars have already been 
built utilizing these steels. 


NEW BOOKS 


Steam Locomotive Design: Data AND FORMULAE. 
By E. A. Phillipson, Assoc. M. Inst. C. E., A. M. I. 
Mech. E., M. I. Loco. E. Published by the Loco- 
motive Publishing Co., Ltd., 3, Amen Corner, E. C. 4, 
London, England. 420 pages, 5% in. by 8% in., 
illustrated. Price, $7.50. 

The author has endeavored in this book to include only 

the essential theory of heat engines and application of 

mechanics, and to avoid repetition of the most elemen- 
tary principles and abstruse academic theories which 
have but limited application to everyday practice. It 
is written in terms of British practice. Historical de- 
tails and descriptive paragraphs are avoided, except 
where they affect present-day considerations of design. 
While the subject is treated largely from the viewpoint 
of the locomotive engineer, the book has been written 
to provide a reference on design for all those con- 
cerned with the construction, operation and maintenance 
of the steam locomotive and to meet the needs of the 
designer and the more advanced student for a text 
book covering the subject in the light of recent research 
and current practice. There are twelve chapters deal- 
ing with factors which must be considered before the 
design of the locomotive is begun ; tractive force, power, 
adhesion and resistance; determination of principal di- 
mensions; boiler design; superheating and feedwater 
heating; compounding, etc. Numerous drawings of 
details, etc., are provided, and an Appendix presenting. 
ultimate tensile strength and other particulars of ma- 
terials for locomotive construction as specified by the 
British Standards Institution. 


DEVELOPMENT OF DRAFT GEARS FOR AMERICAN 
Freicut Cars. By Wm. E. Gray and C. W. Mes- 
sersmith. Published by Purdue University, Lafay- 
ette, Ind. 150 pages, paper bound. 

This book is a review of the developments leading up 
to the modern freight service draft gear. It brings into 
one book comprehensive information regarding practi- 
cally all early types of draft gears as well as more mod- 
ern types, this information having been available here- 
tofore only in widely scattered sources. No effort is 
made to furnish operating characteristics or perform- 
ance data on the various draft gears described. As 
stated in the foreword, few devices have been the object 
of greater inventive effort than the friction draft gear 
and over 12,000 patents have been issued up to 1927. 
An effort has been made to exclude draft gears which 
existed only in patent drawings and to include all draft 
gears actually constructed, but some have doubtless 
been omitted in cases where the builder, either through 
choice or neglect, failed to make a record. A new and 
hitherto unused system of classifying draft gears on 
the basis of tvpe of gear action is suggested. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Railroad Hobbyists 


Many hobbies have sprung up over night, only to die away in 
a few weeks, and make a goodly number skeptical about model 
railroading. The patience, skill and investment required in this 
hobby classes it beyond a “fad”. When the newcomer has com- 
pleted a freight engine, that calls for freight cars and the 
caboose, then the passenger power and the cars, then the shunting 
locomotive, more track, switches, signals, still more freight cars. 
It is easy so see that the model line is infinite. 


Make It Fool Proof 


I agree with you as to the advantages of air conditioning pas- 
senger cars, but in my opinion we still have a long way to go— 
on some railroads at least. The apparatus must be so improved 
as to be fully automatic and not require any adjustment or tink- 
ering on the part of the train employees. Something is surely 
wrong when passengers are made extremely uncomfortable be- 
cause of too great a spread. between the inside and outside tem- 
peratures. I don’t think much of the judgment of some em- 
ployees in regulating the temperatures. 


Failures of Locomotive Parts 


With particular reference to the writings of F. H. Williams, 
‘covering failures of locomotive parts, we feel that this is pre- 
sented in an able manner and shows the extent to which locomo- 
tive parts should be designed, machined and later inspected to 
avoid sharp edged corners and tool marks on finished surfaces, 
to insure desired service life of manufactured articles. Further- 
more, we agree that the chemical and physical laboratory tests 
are necessary and important in railroad operation, through which 
medium the cause and reason for failures can be determined, and 
either improvement of design or better material offered to 
avoid repeated failure. 


Skilled Workers Needed 


It seems to me you should put still greater stress in your col- 
umns on the vital necessity of recruiting and training young 
men for the various trades and occupations in the mechanical 
department. Many of the railroads gave up this effort almost 
entirely during the depression. The shops were frequently 
closed for long periods, or ran on short time. Forces were cut 
down drastically, the older men being favored on a seniority 
basis. Many of these older men have since retired or have gone 
into other work. We are hard up against it now for skilled 
workers and our problem is not made any easier by the fact 
that the other industries were first to recover and have exhausted 
the supply of skilled labor. True, many men are still out of 
work and dependent upon their communities for subsistence. But 
these are largely unskilled laborers. In this group are too many 
young men who have never had a chance to learn a trade. Still 
other young men are coming along who need such training. The 
railroads must do their part in helping to develop these men for 
future usefulness, and they will be sorely needed when prosperity 
gets back into full stride. It is unfortunate that more roads did 
not follow the example of the Missouri Pacific in maintaining 
apprentice training throughout the depression; the wisdom of 
that accomplishment is now becoming evident. 
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- them hopelessly out-of-date. 


Eyes That Do Not See 


Strange, is it not, that we get into such ruts that we fail to 
see the foolishness or inefficiency in blindly following practices 
to which we have become accustomed? Possibly they were all 
right when they were inaugurated, but changing times have made 
Doubtless this is because our rail- 
road organizations are so large and cover so much territory, al- 
though I have noticed the same failing in small industrial or- 
ganizations, where all the operations were under one roof and 
where there was keen competition for business. One reason why 
I cannot get along without the Railway Mechanical Engineer is 
that it is concerned chiefly with informing us about the newest 
and latest developments and practices. It jolts me out of my 
self-complacency. And, sometimes, when you do get a good 
stiff jolt and wake up, the discarded practices look almost ridic- 
ulous. What fun a skillful cartoonist could have in showing 
up our weaknesses. It would be grim humor, but you might 
even start a column on commonplace practices which are all 
wrong. A suggestion box on one road has proved helpful in 
this respect. 


Car Failures on Line 


The big problem in the car department, and it seems to be 
getting worse rather than better, is the failure of various car 
parts in service, no matter how carefully they are inspected 
before leaving the terminal. These cause bad train delays; they 
may be classified as follows: 

1—Car journals run hot. 

2—Brake beams drop down, usually because of broken brake 
hangers (a new defect). Also broken brake heads, and broken 
brake-beam truss rods and fulcrums. 

3—Trains break in two. This is not always caused by high 
and low couplers. Sometimes a knuckle may open without any 
apparent defect; indeed, when recoupled the train may run 150 
miles or more to destination without further trouble. 

4—Brakes stick after brake applications are made while the 
train is in motion, and sometimes after the so-called running 
test is made. Train lines also sometimes break. 

5—Broken couplers and draft gears. 

6—Broken arch bars and truck side frames. 

7—Cast-iron wheels, because of shelling, brake burns, worn 
through chill, slid flat, etc. 


Conservation of Man Power 


The annual report of the Railroad Y. M. C. A. of Richmond, 
Va., contains this significant statement: “One of the most serious 
results of long unemployment is that it unfits men for useful 
work. Some of the older railroad men, who were laid off 
during the depression, when called back, found themselves un- 
able to perform the usual duties required of them and were com- 
pelled to give up.” Your publication called attention to the pre- 
depression days to the fact that new equipment, changing prac- 
tices, etc., frequently caused the jobs to outgrow the skill of 
the workers who were unable to keep up with these changes. 
Your suggestion then was that the railroads, and industries as 
well, in order to protect their older employees, should provide 
special training, so that these workers could adapt themselves to 
the changing conditions and practices—I think you called it 
continuation training. Is it not time to put special emphasis 
on such training, especially with a view to conserving the 
workers such as are mentioned in the quotation? Do not the 
railroads, and society in general, owe something to these men? 
True, they may be to blame because of indifference and lack of 
initiative but nevertheless, they are with us and must find means 
of support. Surely their past experience and railroad back- 
ground will be worth something in conjunction with their new 
training. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Joliet Locomotive 
Shop Devices 


Several labor-saving devices now in use at the Joliet, 
Ill., shops of the Elgin, Joliet & Eastern are shown in 
the illustrations. The first of these, which also incor- 
porates an important safety feature, is the pair of tire 
clamps used in connection with two short chain lengths 
and a link for attachment to the traveling crane hook 
when lifting a locomotive driving-wheel tire to or from 
the boring-mill table, moving it about in the wheel shop, 
etc. This type of tire-lifting device, while not an espe- 
cially new design, is notable because of its simplicity, 
ease of application and safety, since there is no chance 
of its being disengaged while there is an upward pull 
on the lifting chains. 

Each clamp is made, as clearly shown in the illustra- 
tion, of a piece of 2-in. square stock about 11 in. long, 
bent at one end to fit around the contour of the tire 
flange and slotted at the other end to receive a 5@-in. by 
2-in. by 1014-in. lever which is pivoted on a 5¢-in. bolt 
and drilled at the upper end for connection to the chain 
link. An upward pull on the chain holds the hook end 
of the clamp firmly against the flange and it cannot be 
disengaged as long as there is tension on the lifting 
chain. 


Horse-Shoe Hub-Plate Jig 


In order to avoid the necessity of dropping wheels 
when taking up trailer and driving-wheel lateral play, 
many E. J. & E. locomotives are equipped with remov- 
able brass hub plates which are attached to the trailer 
or driving boxes by special flat-head bolts through four 
projecting ears cast integral on the hub plates, these 
bolts extending through into the boxes so as to position 
the hub plates properly and being removable through 
holes between the wheel spokes. This allows a worn 
hub plate to be removed and replaced by a thicker one 
without dropping the wheels. 

The hub plate is made somewhat in the form of a 
horse-shoe, being open at the bottom to accommodate 
the grease cellar. The hub plate is machined in a special 


cast-iron jig 205% in. in outside diameter by 4% in. 
high, being centered on the boring mill table and held 
down to the table, as well as held against turning, by 
means of four finger clamps, only one of which is illus- 


Machining a removable horse-shoe hub plate in a special boring-mill jig 
at the Joliet shops 


trated. The horse-shoe hub plate, as received in the 
rough casting, fits into a recess 193% in. in diameter by 
¥% in. deep in the top of the jig, the four ears projecting 
out through suitable openings. The hub plate is held 
against turning in the jig by means of these ears and is 
held against lifting out by means of seven 3-in. set 
screws arranged around the periphery of the jig. In 
order to prevent the hub plate from springing in under 
clamping pressure, two stops are cast on the jig which 
just fill the grease-cellar opening in the hub plate and 
thus add to the rigidity of the clamping arrangement. 
This cast-iron jig is cored on the inside to reduce 
weight. It is centered by means of a projecting center 


Hand-operated wash-out-plug chaser used in an enginehouse 
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Jig for machining a boiler-check goose neck 
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piece 6 in. in diameter by 3% in. deep, which fits into a 
center hole in the boring-machine table. The jig is 
driven by four finger clamps, as mentioned. A rough 
and a finish cut are taken on one side of the hub plate 
which is then turned over and machined to the required 
thickness. 


Goose-Neck Machining Jig 


A special jig for machining boiler check goose necks 
is shown in the illustration. This consists of a recessed 
steel block 414 in. square by 434 in. long, threaded on 
one end to fit the brass lathe spindle and threaded on 


the other end 45% in. in diameter by 13 in. long to re- . 


ceive a brass collar (shown on the lathe dead center) 
which serves to bring the goose neck squarely up against 
a spacing collar on the jig and centers it with respect 
to the lathe spindle and dead center. This permits turn- 


Tire-lifting clamps which combine simplicity, ease of application 
and safety 


ing, facing, boring and threading the ends of the goose 
neck with a minimum of set-up time and the assurance 
that the goose neck will not be ripped out of some inse- 
cure clamping arrangement on a face plate or chuck. 
Extra brass clamp adapters are available for different 
sizes of goose necks. 


Wash-Out Plug Chaser 


A simple little device which proves a great conven- 
ience in enginehouse work is the wash-out-plug chaser, 
shown in the illustration. The threads of brass wash- 
out plugs, even when removed every 30 days, frequently 
become pretty well filled with lime, carbonized oil and 
other foreign material which is difficult to remove by 
ordinary hand methods, especially without some damage 
to the threads. 

The device shown in the illustration consists simply 
of a hand wheel and chuck arrangement for turning the 
wash-out plug while a hand thread chaser is used to 
run up the thread and clean out all foreign material 
without removing any metal. The entire jig is mounted 
on a U-bracket made of 2-in. by 114-in. stock measur- 
ing 8 in. between the vertical sides and 6 in. high. This 
bracket is bolted to a supporting plate on a tool box and 
equipped with a 12-in. hand wheel, friction bearing and 
driving jaw on one side and a tail stock with a 4-in. hand 
wheel and 34-in. screw on the other side to hold the 
wash-out plug in the driving jaw and also center it. The 
driving jaw also is equipped with a center so that the 
wash-out plug will run true. A tool rest is provided 
parallel to the center line of the device and on the side 
next to the workman. This serves as a guide and sup- 
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port for the hand-operated thread chaser tool as it is 
moved parallel to the axis of the wash-out plug and 
cleans out the threads. 


Locating Dead Centers on 
Gas and Diesel Engines 


The matter of accurately determining the exact dead 
center of some internal-combustion engines, due to their 
construction, is often an awkward procedure. The lo- 
cation and size of the spark-plug or injection-nozzle 
openings discourage the usual practice of feeling for the 
piston through these holes. In such cases, the crank case 
must be opened and the crank cheeks plumbed by the 
means of a bevel protractor. 

Due to the inaccessibility of a machined surface known 
to be at the correct angle from the cylinder center lines, 
the protractor cannot be checked properly to determine 
whether the engine is level—a fact which depends en- 
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Fig. 1—Device for locating dead centers and timing ignition of 
internal-combustion engines 


tirely on track conditions and the poise of the car or 
locomotive in which the engine is mounted. 

A device that can be used to locate these dead centers 
easily and accurately is shown in Fig. 1. The material 
required for making the device is a spark plug, a flash- 
light, a short piece of round fiber rod, some pieces of 
y-in, and %4,-in. Tobin bronze welding rod and some 
short lengths of insulated wire. This device will not 
only give the piston position accurately but also lets the 
operator know when the piston is on the compression 
stroke without dismantling the cylinder-head covers or 
valve panels to expose the action of the intake valve. Fig. 
1 shows the design and application of the device to a ver- 
tical, valve-in-head motor of conventional design. Fig. 
2 illustrates its use in dead-centering and timing the 


Railway Mechanical Engineer 
MARCH, 1937 


ignition of a 12-cylinder, four-cycle, valve-in-head motor. 

To make the device, a spark plug is first procured, the 
porcelain insulator is then removed, and the holes in 
both members of the spark plug are reamed to accommo- 
date a straight cylindrical insulator made of fiber. This 
insulator 2 is shown in Fig. 3. The assembly of this in- 
sulator and the reamed spark plug is shown in Fig. 4. 
One end of the insulator is slotted to provide jaws for 
the hinging of the feeling lever 3. The insulator 2 is 
drilled longitudinally to receive the hinge electrode 2a 


Upstroke,contacting 
light goes out 


light burns 


Downstroke, discontac 


pout near its upper stroke limit (14 in. is sufficient). 
t is obvious that as the piston approaches the upper 
limit of its stroke and encounters the feeling lever 3, the 
flashlight circuit is broken and the light goes out. Now, 
if crankshaft be turned further in the same direction, 
the piston will reach its stroke limit, after which it 
descends. When it reaches the exact spot at which it 
contacted lever 3 on the up stroke, it will again release 
lever 3; this closes the flashlight circuit causing it to 
light until the next interference by the piston on its next 
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Fig. 2—Application of the device for locating dead centers and timing ignition of a 12-cylinder four-cycle V-type engine 


and contact electrode 2b, which are secured in a functional 
position by the set screws 2c. A small vent groove 2d is 
cut along one side of insulator 2 as shown in Fig. 3. 
This vent provides a means of compression escape and 
serves also as a warning port when determining the com- 
pression stroke of the cylinder. Both electrodes 2a and 
2b have one end bent at right angles to form an L shape. 
These L ends are sawed short enough to bridge the space 
between the jaws of the insulator 2. The L section of 
the lower electrode 2a acts as a fulcrum for feeling lever 
3. Lever 3 is provided with a limit lug 3a as shown in 
Fig. 3, which limits the downward swing of lever 3 to a 
fixed angle by its contact with upper contact electrode 


Fig. 3—Fiber insulator for the spark-plug assembly 


2b. Since electrodes 2a and 2b are conductors of elec- 
tricity and are completely insulated from each other by 
the fiber body 2, it is obvious that lever 3 through its 
limit lug 3a provides a means of making and breaking an 
electrical circuit. Hence, the assembly forms an effec- 
tive and sensitive switch for the flashlight 4 shown in 
Fig. 1, from which the regular switch has been removed. 
The terminal of the flashlight 4 are wired directly to the 
locator as shown in Fig. 1. By using No. 6 machine 
screws for set screws 2c, and so locating them that their 
heads occupy the recess formerly occupied by the flange 
of the porcelain, a means is provided for securing the 
insulator 2 in position within the outer shell 7 and 1a. 
The shape of feeling lever 3 is such that when the device 
is screwed in the regular spark-plug hole, its feeling end 
will contact the piston when the latter has reached a 


Railway Mechanical Engineer 


stroke. Since air will be expelled through a spark-plug 
or fuel-nozzle hole only on the compression stroke of a 
four-cycle engine, when turned in its intended direction 
of rotation, the vent 2d shown in Fig. 3 serves to warn 
the mechanic that the piston is approaching the position 
desired for locating the first dead center. 

A tram should be used with this device to locate dead 
centers. This tram should be fulcrumed from some 
fixed object or part of the engine and scribing should be 
done either on the face or rim of the flywheel. To 
avoid confusion in taking protractor readings, the tram 
should be of a length that will fix a point on a vertical 
line with the crankshaft. However, this is not impera- 
tive. After the tram is procured and the device is in 
position in the cylinder with the proper connections 
made to the flashlight, the flywheel is turned in the 
direction of rotation until air is expelled from vent port 
2d. Continue to turn carefully in the same direction 
until the first flicker of the flashlight, then stop. Scribe 
a short line across the face of the flywheel with the tram, 
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Fig. 4—Spark plug with insulator assembled 


as shown in Fig. 2a at A. Now again turn the flywheel 
carefully in the same direction. The flashlight will now 
be observed to be not burning. Continue the turning 
until the next flicker of the flashlight, indicating the point 
of re-contact, and stop. Now with the tram make 
another mark B on the flywheel,’as shown in Fig. 2b. 
Next with a pair of hermaphrodite calipers, scribe an 
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arc parallel with the perimeter of the flywheeel, bisecting 
marks A and B, shown in Fig. 2b. With a pair of di- 
viders, locate a center mark C equidistant between marks 
Aand B. Turn the flywheel back until the tram regis- 
ters with the center mark C. This places the piston of 
the cylinder to which the device was placed on its exact 
dead center, regardless of the angularity of the cylinder 
center line of the motor. 


Timing the Camshaft of a 12-Cylinder 
four-cycle Engine 


When timing the camshaft of a 12-cylinder, four- 
cycle gasoline engine, the intake of which is to start 10 
deg. in retard, the left No. 6 piston is the most convenient 
to dead center. As cylinders No. 1 and 6 are running 
mates, that is, their crank pins are at the same angle, 
the No. 1 and No. 6 pistons are on dead center at the 
same time. Hence, the dead-center mark that was just 
located for left No. 6 will serve for left No. 1 as well. 
Now with a bevel protractor, with its blade registering 
with the dead-center mark C, adjust the spirit level of 
the protractor so that its bubble neutralizes. Note at 
this time, the reading in degrees of the protractor. If 
the engine is level and the tram was made as suggested, 
it should read 90 deg. 

Next set the protractor to read 100 deg., and with its 
blade still on the dead-center mark, turn the flywheel in 
the direction of rotation until the bubble of the spirit level 
of the protractor again neutralizes. Check the position 
of the intake valve of left No. 1 cylinder. It should 
just start to open with the flywheel in this position and if 
the tappet clearance is properly adjusted. If it does not 
start to open, the timing gears or chain should be un- 
meshed, and the camshaft should be turned until the 
left No. 1 intake valve just begins to open. The gears or 
chain should then be remeshed. To time the camshaft 
of the right-hand section of the motor, set the protractor 
to read 160 deg., turn the flywheel further in the direction 
of rotation until the spirit level neutralizes, and then 
check and correct the right camshaft the same as was 
done with the left. 


Timing the Ignition of a 12-Cylinder 
four-cycle Engine 


Left Side—When timing the ignition on the left side 
of a 12-cylinder, four-cycle gasoline engine, the ignition 
of which takes place 30 deg. in advance, set the pro- 
tractor at 60 deg., turn the flywheel against rotation 
until the spirit level neutralizes when the blade is regis- 
tering with the dead-center mark C shown in Fig. 2b. 
With the flywheel in this position, the left distributor 
should be so set that its breakers are just separating 
when the high-tension rotor is in communication with 
the left No. 6 terminal. The same applies if magnetos 
are used. If correction is required, the distributor or 
magneto shaft gears should be disengaged, and the 
distributor or magneto shaft should be turned in its 
direction of rotation until the breakers just begin to 
separate. Where dual ignition is used, care must be 
taken to avoid confusion in setting distributors and 
magnetos, since one of these operates in a clockwise 
direction while its mate operates in a counter-clockwise 
direction. 

Right Side—When timing the right-hand side of the 
engine, set the protractor at 120 deg. and turn the fly- 
wheel in the direction of rotation until the spirit level of 
the protractor neutralizes with the blade registering 
on the dead-center mark C shown in Fig. 2b. Recheck 
or correct the right distributors the same as was done 
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with the left. Fig. 2c illustrates the setting of ignition 
for a 12-cylinder, four-cycle engine as herein described. 
Since the connecting rods on the right side of a 12- 
cylinder engine connect to the same crank pins as do the 
connecting rods on the left side, and since the cylinder 
center lines are at an angle of 60 deg. from each other, 
it is obvious that one dead-center mark will serve both 
sections of the engine by protracting the intake and ig- 
nition events of the right section exactly 60 deg. in re- 
tard of the same marks of those of the left side. 

It is good practice to stencil the flywheel at the time 
each event position is protracted. With the flywheel set 
in the position of each event as ruled by the protractor, 
strike a mark on the flywheel and permanently prick 
punch or birdseye punch that mark on the flywheel. 
These may be identified by appropriate abbreviations: 
for example, “F.P.L.6” could be used to designate 


Fig. 5—-Master gage for tram and flywheel layout with permanent 
timing and dead-center marks 


“firing point Left No. 6.” Then in the event of future 
time checkings or dead centerings, it would only be 
necessary to use the tram and turn the flywheel directly 
to the mark sought for rechecking, thus eliminating the 
use of the locator and bevel-protractor that are only 
required for the initial layout of the flywheel. Much time 
can be saved by this practice. The tram should be 
carefully preserved by the mechanic responsible for the 
maintenance of the motor. A simple master gage made 
of bar stock should be kept with the tram, to check it for 
correct length from time to time. Such a tram and 
master gage, and also the flywheel layout, are shown in 
Fig. 5. The layout marks shown in Fig. 5 have the fol- 
lowing meanings: “F.P.L.6” locates the firing point of 
the left No. 6 cylinder; “D.C.L. 1-6” locates the dead- 
center position of left No. 1 and left No. 6 pistons: 
“T.0.L. 1” locates the point where the intake valve of 
left No. 1 cylinder is just beginning to open; “F.P.R. 5" 
locates the firing point of the right No. 6 cylinder; and 
“T.O.R. 1” locates the point where the intake valve of 
the right No. 1 cylinder is just beginning to open. 

This device may be used in locating dead centers of 
Diesel engines in timing their admission and fuel-injec- 
tion periods. The outer shell of the locating device, 
however, would have to be made to fit the glow-plug 
holes or injection-nozzle holes, whichever is the mcst 
convenient. A flashlight is recommended for use as a 
signal for this device for the reason that a light of higher 
voltage would arc at the electrode contacts when tie 
piston makes its up-stroke contact. 
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Hardening Crosshead Guides 
In Salt-Bath Furnaces 


The case-hardening of crosshead guides has presented 
an expensive problem for the German State Railways 
for many years. When repairs are judged necessary, 
the practice is first to test the guides for hardness, and 
if a figure of less than 60 Shore is obtained the guides 
are carburized. In order to obtain the most economi- 


cal results, guides are sent to a central shop for hard- 
ening so that the furnace plant can be operated con- 
tinuously throughout a 24-hr. day. 

One such central shop is located near Bremen where 
it was ultimately found necessary to take care of from 


Salt-bath furnace at Bremen, Germany, for case-hardening 
crosshead guides 


100 to 150 guides per month. Since the pack-harden- 
ing type of furnace which was installed at this plant 
had a maximum output of only 120 guides per month, 
it was decided to investigate the possibilities of salt- 
bath furnaces for this work. Molten-sodium-cyanide 
furnaces have long been used for case-hardening small 
steel parts which require a maximum penetration depth 
of only 1/32 in. However, the possibilities of the process 
have recently been extended by the development of deep- 


Microstructure of case-hardened 
guide at different magnifications 
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cementation compounds of a type which, in Europe, are 
marketed under the name of “Durferrit C 5.” Briefly, 
the main advantage of such compounds is that they en- 
able a case of 0.045 in. to be obtained in 3 hr., and a 
case of 0.075 in. in 6 hr. Furthermore, the eutectoid zone 
obtained with this latter process is from one half to five- 
eighths of the total depth of the case, which permits 
the removal of considerable stock by grinding, without 
exposing the soft core of the guide. This grinding is 
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Rockwell hardnesses at different case depths on guides treated 
for 3 hr. and 6 hr. $ 


necessary in order to correct any distortion which may 
have occurred in the furnace. 

Largely as a result of the increased speed of working 
rendered possible by the process, it was decided to in- 
stall a salt-bath furnace for the purpose of taking care 
of the increased output of 150 guides per month. The 
furnace that was installed has a pot diameter of 14 in. 
and a depth of 78 in. and, like the pack-hardening fur- 
nace which it replaced, it is oil fired. The guides to 
be hardened are suspended vertically in the molten bath. 
Waste heat is passed through a preheater where it serves 
to preheat the next component to be treated. The oil 
burners, of which there are two, operate under an air 
pressure of 16 in. of water, and consumes 1% gal. of 
oil per hr. Combustion requirements demand 425 cu. 
ft. of air per min. Under these conditions the average 
life of the bath is between 700 and 800 working hours. 

A certain amount of distortion is inevitable in any 


case-hardening operation, but it has been definitely as- 
certained that the amount of distortion is less in the 
salt-bath process than when the pack-hardening method 
is used. In addition, a comparison of the old and the 
new methods shows an interesting economy in fuel re- 
sulting from the change-over ; the essential cost data for 
the two methods are shown in the table. The graph 
shows the Rockwell C hardnesses obtained on work 
which has been carburized in the salt-bath furnace for 


Cost of Hardening Crosshead Guides by Pack-Hardening 
and Salt-Bath Methods 


Pack- Salt- 
hardening bath 
method * method 

No.of guides. per heat’ rarer NT erase 4 1 


Carburising time, hrs. | 3 
Total time for four guides, hrs. ........0.-eeeeeee 12 12 


Weight of hardening compound, Ib. 106 she's 
Weight of salts, Ib. ...........-.. Jee 9 
Oil consumption in 12 hr., gal. .... 79.5 18.5 
Cost of oil used in 12 hrs. ........ 8.66 $2.02 
Cost of hardening compound ........ 2.06 aus 
Gast OE GONE. 86% 515, ccs RA tol onsiele later anki aids Dats Safa $2.16 
Incidental costs per 12 hrs, .......ceseeeeeeceeece $2.40T $1.92¢ 
Cost of insulating ends of guides with asbestos and 

Clay) per. V2 GHB. EPEA A eh siene bac eaa sence 0.24 
Cleaning guide before carburising, and reheating 

ends subsequently per 12 hrs. .........0.0008 SC $0.96 
Wages” for -12 ii ssepe ranma dass ore nies ama. $3.08 $3.08 
Total: cost: per: 12 HLS. et AEC cde ge siene eset $16.44 $10.14 
Cost.“ per eid: ya enna cig ees ern cyars Bape ereata siete es $4.11 $2.53 


* Two furnaces. 
+ Wear and tear on boxes. 
ł Wear and tear on crucible and pyrometer thermocouple. 


3 hr. and 6 hr., respectively, at a temperature of 1,760 
deg. F. It will be noticed that the depth of case ob- 
tained by the process is 0.045 deg. in 3 hr. and 0.075 
deg. in 6 hr. and of these cases 0.025 in. and 0.040 in., 
respectively, are “glass hard.” The structure of the case 
obtained is shown in the microphotographs, which indi- 
cate that no free cementite is present, and that more than 
half the case is completely saturated with carbon. 

In summarizing the advantages of: hardening guides 
in salt-bath furnaces, it is seen that the cost per guide 
is $2.53 as against $4.11 with the pack-hardening 
method ; that less time is required for carburizing; and 
that although the depth of the case is practically the 
same for both methods, the distortion is less with the 
salt-bath furnace. 


Ray Blade Core 
Drills and Reamers 


The Ingersoll Milling Machine Company, Rockford, 
Ill., announces that the Ingersoll ray blade can now be 
applied to the heads of solid-shank or shell-type core 
drills or reamers. The double-tapered ray blades are 
locked against the thrust of the boring cut. When worn 
they are reset any amount by moving them outwardly 
for resizing and forward to compensate for the major 
wear of end cutting. 

The ray blade is a double-tapered blade positively 
locked in the cutter housing with a compensating ser- 
rated wedge. The cutter blade is tapered along its 
length so that it will not push down or back from the 
thrust of the cut. It is further dovetail tapered across 
its width to prevent it from pulling out of its locating 
slot. The blade is retained in position by a double- 
tapered serrated wedge. As the cutter blade is moved 
outward for regrinding for wear, the clever shape of 
the wedge permits its movement, either further along 
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or down its serrated slot. The wedge thus compensates 
for the thinning movement of the ray blade. 
Ingersoll ray-blade boring heads are furnished with 


Shell-type and solid-shank boring heads for core drills or reamers with 
Ingersoll Ray blades 


blades of high-speed steel, super-high-speed steel, Stel- 
lite, or tipped with cemented carbide fitted into housings 
of forged and heat-treated alloy steel. The shape of 
the blade makes it particularly economical for cutters 
with Stellite blades. 


Wide-Range 
Ratchet Die 


The illustration shows a ratchet die for threading pipe 
ranging in diameter from !4 in. to 1% in. Three sets of 
dies, each for threading two sizes, can be changed quickly 
and are fully adjustable for cutting standard, oversize and 
undersize threads. The first set of dies cuts threads from 
14 to 3% in., the second set cuts threads from % to 34 in., 
and the third set cuts threads from 1 to 1% in. A three- 
jaw self-centering chuck centers the pipe in the ratchet 


The Beaver ratchet die for threading pipe which has a range from 
V4 in. to 1% in. 


without the aid of bushings or grip screws. The thread- 
ing dies are above the face of the stock so that the chips 
fall away from the thread as they are being cut. The 
ratchet and ratchet pawl are of extra-heavy air-furnace 
malleable iron and have a rust-proof finish. The die, 
designated as the No. 60-R ratchet, is manufactured by 
the Beaver Pipe Tools, Inc., Warren, Ohio. 
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With the 
Car Foremen and Inspectors 


Box Car Rebuilding 
on the E. J. & E. 


The Elgin, Joliet & Eastern is now rebuilding a series 
of 450 forty-ton U. S. R. A. box cars into a modern 
design with Pullman Standard Cor-Ten steel sides, 
Murphy rigid steel roofs with depressed running boards, 
Creco side doors, Miner and Peerless draft gears, Type- 
E couplers with bottom-operated lifting lever, Cardwell- 
Westinghouse snubbers, Type AB air brakes, Miner 
power hand brakes and Apex defect card holders. The 
original cast-steel trucks of the Andrews type are re- 
tained and equipped with one-wear rolled steel wheels. 

By the use of the pre-fabricated thin steel car sides, the 
inside car width is increased from 8 ft. 6 in. to 8 ft. 914 
in. and the elimination of carlines by the use of the new 
rigid steel roof provides a slight increase of inside height 
from 9 ft. to 9 ft. 2 in. The new car is 40 ft. 6 in. long 
inside and weighs 44,600 1b., as compared with 45,400 1b. 
for the old car. $ 

Among the important changes in the detail design and 
construction of the rebuilt cars, as compared to their 
predecessors, is the use of a floor reinforcing angle 
applied longitudinally between the center sill and each 
side sill to give additional strength for heavy trucking 
operations on the floor. Modern lightweight alloy steel 
sides replace the former wooden sides, the original Mur- 
phy steel ends being retained. A Murphy rigid steel 
roof replaces the flexible steel roof formerly installed. 

A small but rather important detail in connection with 
the floor design is the application of post fillers, as shown 
in one of the illustrations, longitudinally over the side 
sill and extending the width of the post. This eliminates 
fitting the decking around the side posts and supplies a 
firm support for the bottom lining boards, which pro- 
tects them against displacement through load shifting 
or trucking movements. Another feature is a shield 
made of 14-in. by 15-in. by 30-in. steel plate riveted to 
the bottom of the side sill and suitably braced, as shown 


in another illustration, this shield serving to protect the 
service and emergency portion of the AB brake valve 
which, when left exposed, is frequently damaged by 
trucks when backing up to the car door. 

To facilitate repairs, the side ladders are attached at the 
top to the W-section and at the bottom to the side sill in 
such a way that it is not necessary to go into the car 
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Steel plate applied as a protection in front of the Type AB brake valve 


and tear out the lining to renew or replace ladder bolts. 
End-sill grab irons also are applied to brackets below 
the bottom line of the end sill for the same purpose. 
Metal brake steps are applied. No effort is spared to 
make the car watertight, especial attention being given 
to the corner caps which are carefully welded at all 
joints. 

An interesting feature of the inside finish of the car is 
the use of a door-post filler made in two pieces, one of 


Rebuilt box cars being stenciled outside at Joliet shops 
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Car frames stripped ready for rebuilding—New Cor-Ten steel sides (loaded on gondola in background) as received from Pullman-Standard 
ready for application 


which is a 1%4-in. by 2!4-in. section set in the corner and 
used as a nailing strip for grain doors. This inserted 
strip can be readily renewed when necessary without 
removing and replacing the entire door-post filler piece. 
The end lining is made of the same material as the floor, 
being 1%-in. yellow pine. A feature of this construc- 
tion is the use of a strap, made of %4-in. by 1%-in. 
steel, set in horizontally at a level of about 48 in. above 
the floor and bolted through the end lining into the steel 
end. This steel strap has been found an important aid 
in keeping the lining in place under impact shocks when 
the car is in service. 


Description of the Rebuilding Operations 


The cars are stripped of all wooden parts down to the 
underframe on a stripping track outside of the main 
shop, the ends being the only part of the superstructure 
retained. The cars are moved to another station out- 
side of the shop where the ends are removed and sent 
to the hydraulic press for straightening. Underframe 
repairs are made at this station, also truck repairs, and 
AB brakes applied with extra-heavy piping. 

The cars then move into the shop to a station where the 
sides and ends are applied, the latter having been drilled 
with any necessary holes for new applications, such as 
end ladders, power hand brake, etc. The sides, shipped 
from the manufacturers compactly loaded in low-side 
gondolas, are applied with the shop crane inside the 
shop, using an equalizer bar with special clamps attached 
to the W-section. This arrangement avoids any tendency 
of the light side panels to buckle. 

At the next station, all holes in the sides and ends are 
reamed, and rivets, later to be blanked, are driven at 
this time. The roof, assembled and driven on a jig on 


the ground, using special pneumatic riveting tools, is 
applied, an equalizer lifting bar being used in this in- 
stance also to avoid buckling of the light roof structure. 
Next, the doors are applied, also the corner caps; in- 
side corner bands and caps are applied and riveted. 
Side ladders are applied and roof rivet holes reamed. 
Four hammer operators are used in riveting the roof, 


The station where car sides and ends are riveted 


End of rebuilt car (left)—Interior lining, floor and roof (center)—Detail of door post and side-post filler (right) 
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each driving one-half of a side and one-half of an end. 
The hammer man works on the inside where a scaffold 
is provided. A two-tier scaffold on the outside pro- 
vides convenient footing for the rivet buckers. At the 
corners, rivets are driven from the top down to where 
they can be reached by the ground man. 

The car moves to the next position where one man at 
each corner drives the remaining rivets. The flush 
running boards are applied with the bolts having slotted 
heads tightened with an electric screw driver. 

The steel work is completed and the car moved with a 
tractor outside of the shop to a position where creosoted 
wood side nailing posts and the end nailing fillers, also 
side post fillers, are applied. The entire inside of the 
car is given one coat of mineral paint (the priming coat 
having been previously applied). Floors are applied, 
consisting of 21%4-in. yellow pine, bolted with water- 
proof bolts. The side lining consists of 31%4-in. wide 
vertical grain fir applied the full length from door posts 
to ends. The end lining is applied as described. 

Cars are spray painted and stenciled in accordance with 
the usual practice. An output of five cars a day is se- 
cured with a total force of about 270 car men. 


Diesel-Powered 
Industrial Crane 


The industrial crane shown in the illustration is one of 
two standard self-propelled live-boom units manu- 
factured by the Silent Hoist Winch & Crane Company, 
Brooklyn, N. Y. Each of these standard cranes, which 
have capacities of 5,000 lb. and 10,000 Ib. respectively, 
are called “Krane Kars,” and are powered with a Buda 
“Hivelo” four-cylinder engine capable of developing 55 
hp. at 2,700 r.p.m. and 26 hp. at 1,000 r.pm. The 
chassis of both cranes are of welded-steel construction 
with 36-in. diameter by 10-in. wide rubber-tired tractor 
wheels in front at the base of the boom, and 24-in. 
diameter by 5-in. wide rubber-tired steering wheels at 
the rear. They are furnished complete with power- 
swinging power-topping booms, electric lighting and 
starting equipment, air cleaner, oil filter, front bumper, a 
two-man seat, four lashing hooks, and a tool box as 
standard equipment. 

The load hoists and boom-topping hoists of these 
cranes are operated by enclosed self-contained reversing 
mechanisms with %-in. cables of 5,000-lb. singlc-line 
capacity winding on 7-in. drums. The boom-topping 
hoist operates entirely independently of the load hoist. 
The boom swing is controlled by a self-locking worm and 
sector and is automatically held in any position of swing. 
Automatic positive limit stops are provided to control the 
swing and topping motions of the boom. 

The 5,000-Ib. capacity crane can manipulate a 5,000- 
Ib. load at a 5-ft. radius; this gives a clearance of 3% 
ft. at the front of the crane. In a diagonal position the 
capacity is 7,000 1b., while at 10-ft. radius the capacity 
is 2,500 lb. The standard boom is 11 ft. long but 14-ft. 
and 17-ft. telescopic booms are also available. The over- 
all width is 5 ft. 6 in., the overall height is 7 ft., and the 
overall length is 10 ft. 7 in., exclusive of the boom. This 
model has four traveling speeds up to 15 m.p.h. as well 
as one reversing speed. The hoisting speed, with power 


take-off in high gear, is 50 to 80 ft. per min. Boom- 
topping from horizontal to vertical requires 8 sec. The 
boom can be swung through 180 deg. in 15 sec. The 


5,000-Ib. capacity crane weighs 14,500 1b., exerts 4,500 
Ib. tractive force and has a turning radius of 12 ft. 
The 10,000-Ib. capacity crane can manipulate 10,000 
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A 5,000-Ib. capacity Krane Kar in service on the Missouri Pacific 


Ib. at a 5-ft. radius which leaves a clearance of 3% ft. 
in front of the bumper. The capacity at a 10-ft. radius 
is 5,000 lb. The standard boom is 12 ft. long but 
14-ft. and 16-ft. telescopic booms are also available. 
The crane has four forward speeds up to 12 m.p.h. and 
one reversing speed. Load hoisting is accomplished on 
a three-part line at speeds of 35 to 55 ft. per min. with 
power take-off in high gear. The topping-boom can be 
raised from a horizontal to a vertical position in 10 sec. 
The boom can be swung through 180 deg. in 19 sec. The 
overall width of this model is 6 ft. 2 in. The overall 
height is 7 ft. 7 in., and the overall length is 11 ft. 1 in., 
exclusive of the boom. It weighs 21,000 1b., can exert 
a tractive force of 6,500 Ib. and has a turning radius of 
6 ft. 6 in. 


Discussion of A. A. R. 
Interchange Rules* 


By J. C. Hayest 


We should all benefit by discussion of Interchange 
Rules and thereby obtain a clearer understanding of 
just what they contemplate. This paper consists of six 
subjects for consideration and discussion. 


Should the Preparation of Billing Repair Cards in 
Train Yards and Classification Yards 
Be Discontinued? 


We all know that billing repair cards prepared in 
train yards and in classification yards cover light run- 
* Abstract of a paper presented at a meeting of the Eastern Car Fore- 
man’s Association of New York, held in New York City, January 8, 1937. 


f Supervisor, A.A.R. Clearing House, New York Central System, Buf- 
falo, N. Y. 
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ning repairs, such as cotters, brake shoes, shoe keys, nuts, 
etc. The procedure of preparing these billing repair cards 
is, in many instances, unnecessary and can be greatly 
simplified. I feel certain the solution of the problem 
can be made after an investigation has been completed 
to develop the facts in order to arrive at proper con- 
clusions. 

The average cost per car repaired and per car day for 
repairs made in train yards and classification yards in 
certain roads’ bills is approximately the same, as shown 
in Table I. 

In fact, all of the charges in the Interchange Rules are 
based on averages, therefore, it seems fair to assume that 
it would also be possible to arrive at an average allow- 
ance for the very light repairs that are being made in the 
train yards and classification yards. 

Only recently the Interchange Rules were amended to 
provide charges against car owners for nuts and cotters 
applied. I am assuming this was done because certain 
railroads or companies were neglecting these items. But 
I feel sure that any railroad that might be guilty of such 
neglect would not be inclined to rectify conditions in this 
respect simply because their car repair bills might be in- 
creased by charges for fifty cotters per month at ten 
cents per cotter, or $5. 

When there is no penalty for neglect some will take a 
chance, but assess a penalty and then results will be forth- 
coming. Interchange rules are not prepared on the ba- 
sis of penalties, but if there is neglect, then a penalty is 
the only way to overcome it. 

Some will say this subject, that is, the discontinuance 
of billing, has been previously considered, therefore, there 
is no further action to be taken at this time. The subject 
should be studied from the viewpoint of discontinuing 
billing for only such train-yard and classification-yard 
repairs as I am now advocating. 

I realize this same thought would not work out equit- 
ably in so far as shop or branch repairs are concerned 
because some railroads and companies have a regular 
maintenance program, others medium and others de- 
ferred, therefore, for that reason I consider that billing 
for work performed in shops and on repair branches 
should be continued. 

However, I think the subject is worthy of considerable 
thought, keeping in mind the severe conditions under 
which train yard and classification yard billing repair 
cards are prepared. The discussion, therefore, should 
be on the idea rather than the method of settlement. The 
method of settlement can be decided after the necessary 
facts have been obtained. I estimate that if the idea were 
found practical it would eliminate the preparation of ap- 
proximately 6,000,000 billing repair cards per year for 
bills rendered, or it would eliminate the handling of ap- 
proximately 12,000,000 such repair cards per year con- 
sidering both bills rendered and bills received. 


Should Handling Line or Car Owner Be 
Responsible for Cut Journals? 

Some contend that slid flat wheels and cut journals 
should be car owners’ responsibility instead of handling 
line responsibility. Recommendations to that effect have 
been previously made which were not approved, no 
doubt, for good and sufficient reasons. If the reasons 
for not approving such recommendations still hold good 
today, then a special investigation should be conducted 
to determine the reason for the wide difference in per- 
formance on cars of different ownership. To make this 
more clear I will make mention of a few comparisons 
which I understand exist. 

In a thirty-day period, Road A found it necessary to 
change 224 pairs of wheels on Road B cars account of 
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cut journals, whereas in the same period Road B found 
it necessary to change only 70 pairs on Road A cars on 
account of cut journals, a difference of 154 pairs in that 
short period, car days representing a ratio of 1%4 to 1. 
The average cost to change wheels account of cut jour- 
nals amounts to approximately $10 per pair. The dif- 
ference referred to means that Road A lost about $1,540 
per month in repairing Road B cars, or a loss of about 
$18,480 per year. 

As a result of such differences I estimate that some 
railroads are losing approximately $50,000 per year. 

Surely there must be a reason for this difference in 
performance and just what it is, I believe, could be de- 


Table I — Average Cost of Making Repairs in Train 
Yards and Classification Yards 


Average 

Percent of train Average cost per cost per car- 

yard repair car repaired in day for repairs 

cards to total train or made in train 

Roads repair cards class. yards or class. yards 
Road A vs. road 1.. 55 $0.56 $0.015 
Road A vs. road 2.. 56 0.54 0.013 
Road A vs. road 3.. 58 0.52 0.012 
Road A vs. road 4.. 59 0.46 0.017 
Road A vs. road 5.. 62 0.60 0.012 
Road A vs. road 6.. 62 0.54 0.016 
Road A vs. road 7.. 62 0.50 0.017 
Road A vs. road 8.. 65 0.46 0.017 
Road A vs. road 9.. 66 0.67 0.014 


veloped through an investigation by those thoroughly 
acquainted with that phase of car performance. This is 
the first step that should be taken. The result of such 
investigation would then permit proper consideration be- 
ing given as to whether the responsibility for these de- 
fects should or should not be changed. 


Should Cardable Damage Limits Be Revised and 
Defect Carding for Certain Wrong Repairs 
Be Discontinued ? 


I understand that Road T issues, or has issued against 
it, about 21,000 defect cards per year for cardable dam- 
age and wrong repairs, which means about 1,750 defect 
cards per month. 

If that understanding is correct, then an investigation 
will disclose that too much time is being expended by 
both shop inspectors and interchange inspectors in pre- 
paring defect cards and attaching them to cars and in 
noting or recording them at interchange points, as the 
cars pass through interchange, when the time could be 
better utilized by such employes in making closer inspec- 
tion for safety. 

With reference to the number of defect cards that are 
issued and not used as authority to bill, about 6,200 or 
55 per cent of all defect cards issued per year by or 
against Road T for Rule 32 damage and wrong repairs 
on foreign railroad owned cars and private car line cars, 
excluding owned cars, are not used for billing, the sepa- 
ration being as follows: 1,960 defect cards per year or 
32 per cent covering Rule 32 damages are not used for 
billing and 4,240 defect cards per year or 68 per cent 
covering wrong repairs not used for billing. 

The figures and percentages given in Table II will 
also tend to convey the thought that the limits for card- 
able damage are not sufficiently severe. 

The question would naturally arise as to what can be 
done to better existing conditions. There is no ques- 
tion but what many different suggestions would be of- 
fered. One thought that could be advanced is to have 
the extent of damage as the governing factor so that the 
charges when billed would exceed $10 per defect card. 
If this were done it would eliminate the necessity of Road 
T issuing approximately 15,000 defect cards per year, 
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without considering all of the other railroads. If this 
suggestion were followed, it is possible that it would 
eliminate close to 150,000 defect cards per year or 12,500 
per month or 400 per day for all railroads in the United 
States and Canada without causing any hardship to any 
railroad or company. 

Further, it would clear the cars of defect cards and 
the few defect cards that would be issued for the more 
extensive damage would not be on the cars for any 


TableII—Extentof Charges Billed on Authorityof Defect Cards 
Issued by or against Road T Covering Rule 32 Damage and 
Wrong Repairs on Foreign Railroad Cars and Private Line Cars 


Rule 32 
damage Wrong repairs 
Number Number 
defect Per- defect Per- 
cards cent cards cent 
Charge less than $1 per card. 480 11 200 12 
Charge $1 to $3 per card.... 1,100 26 200 44 
Charge $3 to $5 per card.... 560 13 400 24 
Charge $5 to $10 per card... 700 16 260 16 
Charge $10 to ie per card.. 920 22 60 4 
Charge $50 to $100 per card. 240 6 None ae 
Charge $100 or over per card 240 6 None whe 
Total. Erse I dese EIEE exer 4,240 100 1,660 100 


length of time, as those cars would be damaged to such 
extent that immediate repairs would be required if the 
car owner desired such cars to remain in service. 

Some will say that the present practice of defect card- 
ing should not be discontinued because it will place a 
hardship on car owner ; others may argue that more de- 
fect cards should be issued for car owner’s protection 
than are now issued, and others might approve of the 
elimination of defect cards to a large extent. Therefore, 
it is anybody’s guess as to what should be done and it 
would be difficult to draw proper conclusions until an 
investigation has been made to develop the facts. 

In the absence of facts, some may contend that dam- 
age, regardless of how it occurred, should be considered 
car owner’s responsibility on the basis that the handling 
line exercised all possible care in handling and they had 
no control over unusual occurrences. Others may con- 
tend that the extent of damage rather than the cause of 
damage should be the governing factor in the issuance 
of defect cards and that car owner should be responsible 
for all rake damage up to the point where the frame- 
work of the car is damaged, such as sills, posts, braces 
and plates, and others may contend that the present 
limits for unfair usage damage should be increased to 
such extent that the car would be immediately shopped 
and thus prevent defect cards from remaining on cars 
with slight damage until such time as a car owner elects 
to have repairs made. 

Therefore, in view of the large number of defect cards 
issued covering wrong repairs and minor Rule 32 dam- 
age that are not being used for billing, also considering 
the number of days which elapse between date of defect 
cards and date of repairs, should a study be made with 
a view of ascertaining whether it would be practical to 
greatly reduce the number of such cards issued in order 
to lessen inspectors’ clerical work and thus give them 
more time to devote to inspection for safety? 


Should Correspondence and Investigations Account 
of Unavoidable Errors Be Reduced? 


All billing clerks know of the large amount of corre- 
spondence and investigation that result from ordinary 
errors such as wrong car numbers and errors in pricing 
repair cards. In the majority of cases where wrong car 
numbers are involved, investigation discloses a correc- 
tion in the car number is in order and, therefore, there 
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would: be no adjustment. Errors in pricing repair cards 
are usually due to the large volume of such work per- 
formed. In most cases errors in pricing do not total to 
a large amount, or the amount of over-charges is re- 
duced considerably by the amount of under-charges. Per- 
haps it would be more economical to all railroads and 
companies if an arbitrary allowance were made for them, 
in place of permitting exceptions to be taken to small 
over-charges or under-charges, or wrong car numbers. 

With a view of reducing correspondence and inves- 
tigations, and believing it would not result in a hardship 
on any railroad or company, I would offer for discus- 
sion the proposition of considering car repair bills cor- 
rect as rendered when 99.5 per cent correct. In other 
words, disregard incorrectness due to the extent of one- 
half of one per cent of the total amount of bill for the 
unavoidable errors mentioned above. 

To explain further, do not permit the billed road to 
take exceptions to charges unless the net overcharge or 
net undercharge exceeds one-half of one per cent of the 
total amount of bill and then only to adjust for an amount 
in excess of that allowance. 

This would mean that when a $1,000 bill was rendered 
the permissible allowance for all incorrectness would be 
$5. In the event the net overcharge or undercharge 
amounted to $12, then an adjustment of only $7 would 
be in order. I am of the opinion this will reduce excep- 
tions, letters and investigations about 90 per cent. If 
such a proposition would meet with approval, Rule 91 
could be modified accordingly. 


Should Car Repair Bills, Both Incoming and Out- 
going, Be Analyzed to Prevent the Possibility 
of Specializing ? 

Sometimes it would be more advantageous to all con- 
cerned if billing clerks were instructed to analyze both 
incoming and outgoing car repair bills to ascertain 
whether conditions appear normal in so far as the number 
of items applied is concerned, instead of utilizing all of 
their valuable time in checking the billing repair cards 
and billing statements for correctness of labor and ma- 
terial prices and footings. 

At least that is our thought and we have placed that 
system in effect in our Billing Bureau. 

We have been and are now analyzing car repair bills 


Table HI — Comparison of Repairs Made by Roads A and B 


Item Car-day 
ratio ratio 
Truck-spring shims ........ 506 to 33 15 tol 1 to2% 
Box lids 336 to 30 lltol 1 tol 
take beams 12 tol 144 tol 
Air hose 13 tol 2 tol 
Couplers S 29 to 1 1% tol 
Knuckles 1 112 to1 1 tol 
Brake-shafts repaired ...... 86to 5 17 tol 1% tol 
Truck spring seats ........ 63to 1 63 tol 1% tol 
Knuckle pins ............ 66to 2 33 tol 1% tol 


by roads, by stations, by items, and by charges. Need- 
less to say, some very peculiar conditions were noted in 
both the incoming and outgoing bills. I would not say 
that “stand-out” cases always represent wrong or im- 
proper practices, as investigation in most cases will dis- 
close that the condition which appeared questionable can 
be explained, but such a check has the effect of letting 
those involved know that the situation is being watched, 
and by this method of procedure all foreign railroads 
and companies will receive the protection to which they 
are justly entitled. 

As an example, Road A found it necessary in a period 
of 30 days to apply 1,362 cotters to Road B cars, where- 
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as in the same period Road B found it necessary to apply 
only 136 cotters to Road A cars, a difference of 1,226 
cotters. Since the number of car days were equal, the 
car-day ratio is 1 to 1. Other such examples are given 
in Table III. 


Should Rule 9 Be Modified by Reason of Interpre- 
tation (1) of Rule 70 Ruling on Charges 
for Wheel Renewals? 


Interpretation (1) of Rule 70 provides that when 
wrought-steel wheels are applied in place of wrought- 
steel wheels removed to a car that is not stenciled to 
show type of wheels standard to it, cast-iron wheels 
shall be considered as standard to such car and the value 
of the wrought-steel wheels applied shall not exceed the 
value of new cast-iron wheels. 

Some railroads are taking exception to charges, when 
wrought-steel wheels are applied in place of wrought- 
steel wheels removed, contending that car was not sten- 
ciled showing wrought-steel wheels standard, although 
they admit that their cars have mixed wheels under them, 
and they are requesting adjustment which amounts in 
some cases to $40 per pair. They further contend that 
it is necessary for the repairing line to make notation 
on billing repair cards when car is stenciled for wrought- 
steel wheels, otherwise the charge will not be accepted 
when it exceeds the value of new cast-iron wheels. 

Investigation disclosed that in some of the cases now 

in controversy the car was equipped with four pairs of 
wrought-steel wheels, yet car owner states that fact has 
no bearing on the permissible charge, as interpretation 
(1) of Rule 70 is very clear in this respect. 
_ Car owner also has declined to furnish joint evidence 
in such cases showing whether or not car was stenciled, 
claiming the Interchange Rules never contemplated that 
the burden of proof, in such cases, be placed on car 
owner, and that it is an obligation of the repairing road 
to make necessary notation on billing repair cards, which, 
if done, would make the matter clear to all concerned. 

Therefore, in view of the complications arising on this 
phase of car repair billing, should Rule 9 or Interpreta- 
tion (1) of Rule 70 be modified so it will be clear to all 
concerned whether car owner must protect the situation 
through joint evidence, or whether the repairing road 
must make notation on billing repair card as to the sten- 
ciling on car for information of car owner. 


Questions and Answers 
On the AB Brake 


Operation of the Equipment 


121—Q.—What ports open in emergency, second 
stage? A.—The same as in the first stage, except that 
the flow of air from the combined auxiliary and emer- 
gency reservoirs is restricted to the opening in the delay 
choke due to the fact that the in-shot valve is now 
seated. 

122—0.— What ports open in emergency, third stage? 
A.—The same ports are open in this stage, as in the sec- 
ond stage, with the following exceptions: An additional 
flow of air to the brake cylinder is now obtained via the 
timing valve and the timing choke. As the quick-action- 
chamber pressure has been reducing through the vent- 
piston choke, the vent-valve spring eventually forces 
the vent valve to its seat, closing communication be- 
tween the brake pipe and the atmosphere. 

123—Q.—What ports open in release after emergency? 
A.—In release after emergency the following ports are 
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open: Brake pipe to the quick-action chamber via the 
charging choke; brake pipe to accelerated-release check, 
vent-valve chamber and by-pass checks; auxiliary reser- 
voir to brake cylinder via the in-shot valve; auxiliary 
reservoir to the release-insuring valve and duplex re- 
lease-valve check; the quick-action chamber to the ac- 
celerated-release piston chamber; the in-shot piston 
volume to the inshot piston chamber; the emergency 
reservoir to the duplex release-valve check, spill-over 
check, and strut diaphragm. 

124—Q.—What ports open in accelerated-emergency 
release? A.—In accelerated-emergency release the fol- 
lowing ports are open: The brake pipe to the quick- 
action chamber via the charging choke, and also to the 
by-pass checks; the combined auxiliary-reservoir and 
brake-cylinder pressures to the brake pipe via the accel- 
erated-release check valve; the quick-action chamber 
to the accelerated-release piston chamber; the in-shot- 
piston volume to the in-shot-piston chamber; the aux- 
iliary reservoir to the release-insuring valve and to the 
duplex release-valve check; and the emergency reser- 
voir to the spill-over check and the strut diaphragm and 
to the duplex release-valve check. 

125—Q.—At what stage does either the release or 
application by-pass check valves function? A.—The 
release check valve opens to allow the brake-pipe air to 
flow to the face of the service piston when releasing, and 
the application check valve opens to allow the brake- 
pipe pressure to flow from the face of the service piston 
when applying the brake, upon the development of ap- 
proximately 2 Ib. difference in pressure across the 
strainer. í 

126—Q.—What would cause this difference in pres- 
sure? A-—The hair strainer becoming clogged with 
dirt. 

127—Q.—Does the emergency-reservoir pressure vary 
when the service slide valve assumes release position? 
A.— Yes. 

128—Q.—Why? A.—Communication is established 
to the auxiliary reservoir. 

129—Q.—What is the advantage of this feature? 
A.—It provides a quick recharge of the auxiliary reser- 
voir, and a more prompt and positive release. 

130—Q.—W hat assurance have we of a positive re- 
lease in case of excessive friction of the operating parts? 
A.—The release-insuring valve functions to accomplish 
a release. 

131—Q.—How is this accomplished? A.—When the 
brake-pipe pressure on the left of the release-insuring 
diaphragm exceeds by 114 Ib. the auxiliary-reservoir 
pressure on the right, the diaphragm will be deflected 
to the right, unseating the release-insuring valve. This 
movement connects the auxiliary-reservoir pressure to the 
atmosphere via the release-insuring choke, the cavity in 
service slide valve and the retaining valve. 

132—Q.—How long does the reduction of the aux- 
ilary reservoir pressure continue? A.—Until sufficient 
differential is created across the service piston to move 
it and the slide valve to release and charging position. 

133—Q.—How does this prevent excessive reduction 
of ausxiliary-reservoir pressure? A.—The service slide 
valve, in moving to release, cuts off communication to 
the atmosphere. 

134—Q.—With the quick-action chamber uncharged, 
what provision is made to prevent the emergency slide 
valve from unseating, in view of the fact that emergency- 
reservoir pressure is the lower? A.—The slide valve 
is balanced by a spring-and-diaphragm-loaded strut. 
The emergency reservoir is connected to the upper side 
of the diaphragm, exerting pressure in a downward di- 
rection, thereby holding the slide valve on its seat. 
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Modern wheel shop (below) with in- 
clined runways for moving scrap wheels 
and axles out of the shop 


Save Labor 


In Wheel Handling 


One of the modern wheel shops of the Middle West is 
that of the Illinois Central at Markham, Ill., where wheel 
and axle work for the northern lines of this road is 
handled. One of the features of this shop, which is well 
equipped with axle lathes, boring mills, a heavy-duty 
wheel lathe, wheel presses and a Norton car-wheel grind- 
ing machine, is the provision for a minimum of manual 
labor in handling wheels and axles. 

Mounted wheels and axles received at this shop from 
Freeport, Ill., Clinton and the Chicago terminal are un- 
loaded by clam shell from the wheel car to inclined tracks 
on which the wheels roll into the shop through the door 
illustrated. Wheels are dismounted in a double-acting 
press and rolled one at a time to the elevator and inclined 
runway shown at the left in the lower illustration. Pass- 
ing through the hole in the shop wall, the wheels roll 
down the incline shown in the upper illustration, being 
diverted into the proper scrap bin by a short piece of 
hinged angle section. These wheels are loaded by means 
of a magnet from the bin into a scrap car for subsequent 
sale as scrap. 

Axles are placed by means of a monorail hoist on an 
axle carriage, as shown at the right in the lower illustra- 
tion. This carriage also operates through the shop wall 
and down an inclined track, being controlled, however, 
by an electrically operated endless cable which moves 
the carriage up and down the runway. A large hand- 
wheel is used to trip the carriage opposite the proper 
pile of stored axles onto which the axle rolls clear. The 
endless cable then is used to bring the carriage back into 
the shop, ready for the next axle. All operations of 
moving the carriage and tripping the axle are controlled 
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Inclined runway (above) and short 

sections of hinged angle used in di- 

verting wheels to the desired scrap 
bins 


by one man from a station at the handwheel shown in 
the illustration. 

Scrap wheels and axles only are sent out of the shop, 
the others being moved by monorail to designated posi- 
tions within the shop where necessary conditioning opera- 
tions are performed to fit the wheels and axles for fur- 
ther service. With this method of handling, 100 pairs 
of wheels are dismounted and the scrap wheels and axles 
moved to appropriate scrap piles or bins by three men 
in eight hours. 


Taking three dimensional colored movies of the making of valves in 
the factory of the Hancock Valve Division of the Consolidated Ash- 
croft-Hancock Company—A method incorporating a number of the 
first experimental stereoscopic industrial shots in full color, made pos- 
sible by the employment of Polaroid glass, will be on exhibit at the 


New York Museum of Science and Industry for several months 
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Among the 


Clubs and Associations 


PURCHASES AND Stores Division, A. A. 
R.—The Purchases and Stores Division, 
Association of American Railroads, has se- 
lected June 21, 22 and 23 as the dates for 
its three-day annual meeting to be held at 
Atlantic City, N. J. Thus the sessions will 
coincide with the annual meeting ot the 
Mechanical Division, A.A.R., and the ex- 
hibit of the Railway Supply Manufacturers 
Association. 


MECHANICAL Division, A. A. R.—Ac- 
cording to a recent circular regarding the 
annual meeting of the Association of 
American Railroads, Mechanical Division, 
which will be held in Atlantic City, N. J., 
June 16 to 23, inclusive, the reports of 
committees investigating locomotive mat- 
ters will be received and discussed 
Wednesday, Thursday and Friday, June 
16 to 18, inclusive, and reports of commit- 
tees investigating car matters will be re- 
ceived and discussed Monday, Tuesday and 
Wednesday, June 21 to 23, inclusive. 


CANADIAN Rattway CLus.—L. W. Wal- 
lace, director of the Equipment Research 
Division of the Association of American 
Railroads, will be the speaker at the meet- 
ing of the Canadian Railway Club at 8:15 
p.m. on March 8 at the Windsor Hotel, 
Montreal. 


SOUTHERN AND SOUTHWESTERN RAIL- 
way CLuB.—John M. Hall, chief inspector 
Bureau of Locomotive Inspection, Inter- 
state Commerce Commission, will remi- 
nisce on twenty-five years of federal in- 
spection of locomotives at the March 18 
meeting of the Southern and Southwestern 
Railway Club, which will be held at 10 
a.m. at the Ansley Hotel, Atlanta, Ga. 


New Encitanp Raroa Crius.—The 
annual meeting, election of officers, etc., 
of the New England Railroad Club will be 
held at the Hotel Touraine, Boston, Mass., 
on March 9, following dinner at 6:30 p.m. 
Following the business session the con- 
struction, etc., of the San Francisco-Oak- 
land Bay bridge will be shown in moving 
pictures. 


CENTRAL Rattway CLUB oF BuFFALo.— 
“Steel Castings in High-Speed Railroad- 
ing” will be the subject discussed by Wil- 
liam M. Sheehan, manager, eastern district 
sales, General Steel Castings Corporation, 
before the meeting of the Central Railway 
Club of Buffalo at 8 p.m. on March 11 at 
the Hotel Statler, Buffalo, N. Y. 


WesTerN Rattway Cius.—The March 
17 meeting of the Western Railway Club 
will be Engineering Night. Following 
dinner at 7 p.m. in the Grand Ballroom of 
the Hotel LaSalle, Chicago, Dr. Arthur 
N. Talbot, professor emeritus of the Uni- 
versity of Illinois and chairman of the 
A.R.E.A. Special Committee on Stresses 
in Railroad Track, will discuss the Rela- 
tion between Track and Rolling Stock. 
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Club Papers 


Notes on Locomotive Testing 
with a Glance at History 


Railway Club of Pittsburgh—Meet- 
ing held at Pittsburgh, Pa., December 
17, 1936. Subject, Notes on Loco- 
motive Testing with a Glance at history, 
by Lawford H. Fry, Railway Engineer, 
Edgewater Steel Company. Mr. Fry re- 
viewed early nineteenth century locomotive 
tests and test procedures and quoted con- 
temporary accounts of first runs made by 
early locomotives. The later portion of the 
paper deals mostly with test plants, giv- 
ing the background of the development of 
the plants, their location and some of the 
results obtained from their use. {[ Mr. 
Fry stated that the steam locomotive has 
been the subject of tests for over 100 years 
but that there is still disagreement over 
many basic facts which could and should 
be settled by existing test data. As a mat- 
ter of background, the paper reviewed the 
history of George Stephenson’s “Rocket.” 
In discussing early American locomotive 
trials, Mr. Fry mentioned the trial run 
made by Horatio Allen on August 8, 1829, 
with the “Stourbridge Lion” at Hones- 
dale, Pa. Another historical locomotive 
trial was made with the “Best Friend” on 
the South Carolina Railway in December 
1830. This was the first locomotive built 
in America for actual service on a rail- 
road. Its designer was E. L. Miller of 
Charleston, South Carolina, who attended 
the trials on the Liverpool and Manches- 


A tourist train on a 30-in gage Austrian rail- 
road which penetrates about 40 miles into the 
winding valley of the Ybbs river 


ter Railway the year before. Mr. Fry 
mentioned “A Practical Treatise on Lo- 
comotive Engines,” a book published in 
France in 1834 by Count F. M. G. De 
Pambour, who conducted a large number 
of locomotive tests and described them in 
his book. Pambour made exhaustive prac- 
tical tests and measured train resistance, 
studied the evaporative capacity of vari- 
ous locomotive boilers and set up formulas 
for computing the dimensions of a loco- 
motive for any given service. f Since that 
day there have been innumerable tests of 
locomotives on which locomotive design 
have been based. Mr. Fry did not attempt 
to give a complete and detailed history of 
locomotive testing. He pointed out that 
locomotive tests can be made by one of 
the following three methods: (1) Road 
tests with regular trains, (2) road tests 
at constant speed and cut-off, and (3) tests 
on a stationary locomotive testing plant. 
T Discussing the first of these, Mr. Fry 
stated that road tests with regular trains 
are useful mainly to check the performance 
of a given locomotive. They serve to 
measure coal and water consumption, to 
examine the relation between train loads 
and timing, and to check tonnage-rating 
assignments. Because it is not usually pos- 
sible with these tests to obtain accurate in- 
formation regarding such individual proc- 
esses as combustion, steam production, and 
utilization of steam, Mr. Fry stated that 
they did not provide information necessary 
to make a scientific study of locomotive 
design. To obtain information for this 
purpose a locomotive must be run under 
constant conditions of speed and cut-off 
for a considerable length of time. These 
tests can be made on the road under spe- 
cial conditions, or at a locomotive testing 
plant. {| Road tests of this type have been 
used rather successfully in Russia, France 
and Germany and are made with an auxil- 
iary locomotive used to pull or brake the 
test locomotive as needed. Also a further 
advance mentioned by Mr. Fry in this type 
of testing includes the use of a dynamo- 
meter car and a test train of one or more 
brake locomotives. Results obtained with 
this type of test are comparable with those 
obtained on a stationary plant. {f Discus- 
sing the locomotive testing plant, Mr. Fry 
called attention to the first large scale 
testing plant which was built by the Penn- 
sylvania Railroad and exhibited at the St. 
Louis exhibition in 1904. He also dealt 
with the locomotive testing plants de- 
signed and erected by Dr. W. F. M. 
Goss at Purdue University. The first 
plant was destroyed by fire in 1894. Tests 
on the second plant threw light on the 
factors limiting horsepower and rates of 
combustion which were not well under- 
stood before the test-plant results were 
available. Cylinder action was investigated, 
and work done on locomotive front-ends 
influenced American locomotive practice 
for many years. § The author recalled 
that the locomotive testing plant set up 
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at the University of Illinois in 1914 was 
the third to be built in this country. As 
a matter of historical record Mr. Fry 
mentioned the early crude plant built in 
Russia in 1896; the French plant at Vitry, 
built in 1933, which is used by the seven 
large railway systems of France, and two 
small American plants installed by the 
Chicago & North Western in 1894 and 
Columbia University in 1899, respectively, 
both of which were later abandoned. Mr. 
Fry also mentioned the German plant at 
Gruenewald, Germany, which was placed 
in operation in 1930. f Mr. Fry’s paper 
was discussed by Professor L. E. End- 
sley, who at one time was in charge of the 
Purdue locomotive testing plant. He dis- 
cussed the locomotive used at the plant, 
and researches made with it on front-ends 
and superheaters. {{Mr. Fry closed the 
discussion by referring to the number of 
different locomotive designs tried out in 
Europe. 


DIRECTORY 


The following list gives names of secretaries, 
dates of next regular meetings, and places of 
menage of mechanical associations and railroad 
clubs: 

Arm-Brake Assoctation.—T. L. Burton, care of 
Westinghouse Air Brake company, 3400 
Empire State Building, New York. 

Arlen Rarttway SurrLY Association.—F. W. 
Venton, Crane Company, Chicago. 

American Rattway TooL FoREMEN’S ASSOCIA- 
tion.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

American SOCIETY oF MECHANICAL ENGINEERS.— 
C. E. Davies, 29 West Thirty-ninth street, 
New York. X A 

Rairroap Diviston.—Marion B. Richard- 
son, 21 Hazel avenue, Livingston, Ne; 

Macuine Snor Practice Division.—G. F. 
Nordenholt, 330 West Forty-second 
New York. 

Materiats Hanping Division. — F. J. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, ton, Mass. 

Or anv Gas Power Drvision.—M. J. 
Reed, 2 West Forty-fifth street, New York. 

Fvers Drviston.—W. G. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 


street, 


Lifting a streamline locomotive 

after it had been wheeled at the 

Dorchester works of the London & 
North Eastern Railway 
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ASSOCIATION OF AMERICAN RaiLroaps. — J. M. 
Symes, vice-president operations and mainte- 
nance department, Transportation Building, 
Washington, D. C 

Division. 1. — OPERATING. — Sarety SEC- 
TION.—J. C. Caviston, 30 Vesey street, New 
York. 

Division ’.—Mecuanicat.—V. R. Haw- 
thorne, 59 East Van Buren street, Chicago. 
ae convention, June 16-23, Atlantic City, 


COMMITTEE ON Researcu.—E. B. Hall, 
chairman, care of Chicago & North Western, 
Chicago. 

Division VI.—Purcuases AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 
Annual meeting, June 21, 22 and 23, Atlan- 
tic City, N. J. 

Division VIII.—Motor Transport.—Car 
Service Division.—C. A. Buch, Transporta- 
tion Building, Washington, D. È. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. 
—Jos. A. Andreucetti, C. & N. W., 1519 
Daily News Building, 400 West Madison 
street, Chicago, Ill. 

Canapian Rattway CLuB.—C. R. Crook, 2271 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month, 
except in June, July and August, at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT OFFICERS’ Association.—A, S. 
Sternberg, master car builder, Belt Railway 
of Chicago, 7926 South Morgan street, 
Chicago. 

Car Foremen’s Association or Cuicaco.—G, K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel, Chicago. 

Car FOREMEN’S ASSOCIATION OF OmAna, COUNCIL 
BLUFFS AND SOUTH OMAHA INTERCHANGE.— 
H. E. Moran, Chicago Great Western, Coun- 
cil Bluffs, la. Regular meetings, second 
Thursday of each month at 1:15 p. m. 

CentrRAL Rattway CLus or BurraLo.—Mrs. M. 
D. Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meetings, second Thursday 
each month, except gepe July and August, 
at Hotel Statler, Buffalo. 

Eastern Car Foremen’s Association. — E. L. 
Brown, care of the Baltimore & Ohio, St. 
George, Staten Island, N. Y. Regular meet- 
ings, fourth Friday of each month, except 
June, July, August and September. 

INDIANAPOLIS Car [INSPECTION ASSOCIATION, — 

Singleton, 822 Big Four Building, 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July, August 
and September, at Hotel Severin, Indianap- 
olis, at 7 p. m. 

INTERNATIONAL Raitway [FUEL Association, — 

ee Railway Fuel and Traveling Engineers’ 
Association. 

INTERNATIONAL RAILWAY GENERAL ForREMEN’s As- 
sociaTion.—William Hall, 1061 West Wa- 
basha street, Winona, Minn. Next meeting, 


September 28 and 29, Hotel Sherman, Chi- 
cago, Il. 


INTERNATIONAL Rattway Master BLACKSMITHS 
AssociaTion.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

Master Borrer Makers’ Assocration.—A. F. 


Stiglmeier, secretary, 29 Parkwood street, 
Albany, N > 
New_ Encianp RarLroan CLus.—W. E. Cade, 


E 683 Atlantic avenue, Boston, Mass. 

egular meetings, second Tuesday in each 
month, except June, July, August and Sep- 
tember, at Hotel Touraine, Boston. 

New York Rartroap CLuB.—D. W. P e, Room 
527, 30 Church street, New York. eetings, 
third Friday in each month, except june, 
July, August and September, at 29 West 
Thirty-ninth street, New York. 

Nortuwest Car Men’s Association. — E., N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meetings, first Monday each month, except 
June, {ely and August, at Midway Club 
rooms, University and Prior avenue, St. Paul. 

Paciric Raiway CLus.—William S. Wollner, 
P. O. Box 3275, San Francisco, Cal. Regu- 
lar meetings, second Thursday of each month 
in San Francisco and Oakland, Cal., alter- 
nately—June in Los Angeles and October in 
Sacramento. 

Rattway CLUB oF GrEENVILLE.—J. Howard 
Waite, 43 Chambers avenue, Greenville, Pa. 
Regular meetings, third Thursday in month, 
except June, oy and August. 

Raitway CLuB oF Pittspurcu.—J. D. Conway, 
1941 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in month, 
except June, July and August, Fort Pitt 
Hotel, Pittsburgh, Pa. 

Rartway Fire Protection Association.—R. R. 
Hackett, Baltimore & Ohio, Baltimore, Md. 

RAILWAY FUEL AND TRAVELING ENGINEERS’ ASSO- 
craTion.—T. Duff Smith, 1255 Old Colony 
building, Chicago. Annual meeting, with ex- 
hibits, Hotel Sherman, Chicago, September 
28, 29, 30. 

RAILWAY SuprLY MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1941 Oliver Seine, Pitts- 
burgh, Pa. eets with Mechanical Division 
and Purchases and Stores Division, Associa- 
tion of American Railroads. Exhibit June 
16 to 23, inclusive, Atlantic City, N. 

SOUTHERN AND SOUTHWESTERN RAILWAY CLUB.— 

5 Miller, P. O. Box 1205, Atlanta, Ga. 

egular meetings, third Thursday in Janu- 
ary, March, May, July and September. An- 
nual meeting, third Thursday in November, 
Ansley Hotel, Atlanta, Ga. 

Toronto Rartway Crus.—R. H. Burgess, Box 8, 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, age? 8 qoe July 
and August, at Royal York Hotel, Toronto, 

nt. 

TRAVELING ENGINEERS’ AssoctaTIOnN.—See Rail- 
way Fuel and Traveling Engineers’ Associa- 
tion. 

Western RaiLway CLuB.—C. L. Emerson, execu- 
tive secretary, 822 Straus Building, Chicago. 


Regular meetings, third Monday in each 
month, except June, July, August and Sep- 
tember. 
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The “Golden Eagle,” one of the locomotives which are to haul the Coronation express trains of the London & North Eastern between 
London and Edinburgh, lined up with two Silver Jubilee engines and a Pacific type locomotive during a demonstration 


Arch-Bar Truck Replacements 


In a letter to all freight car owners 
dated February 6, and pertaining to trans- 
portation hazards due to arch-bar truck 
failures, the secretary of the A. A. R. 
Mechanical Division included a statement 
showing the extent of compliance with 
Interchange Rule 3, Sec. (t), Par. (4), 
which provides that arch-bar trucks will 
not be accepted in interchange after Janu- 
ary 1, 1938. This statement indicates that 
on December 31, 1936, 487,203 cars, or 
22.2 per cent of railroad and private freight 
cars, were equipped with arch-bar trucks. 
The total number of car owners involved 
is 385 and the total interchange freight 
equipment owned or controlled, 2,198,365 
cars. The report showed that the total 


NEWS 


number of interchange freight cars 
equipped with arch-bar trucks expected to 
be in service as of June 30, 1937, is 387,643. 

One of the accompanying tables shows 
how the percentage of cars with arch-bar 
trucks has decreased each year from 44.2 
per cent in 1929 to 22.2 per cent in 1936. 
The other table shows the number and per- 
centage of railroad and private cars in 
interchange service equipped with cast-steel 
side frames, as compared to arch-bar 
trucks, as of December 31, 1936. 


British Equipment Programs 


BritTisH railways have authorized the 
construction during 1937 of 532 locomo- 
tives, 2,000 passenger-train cars and 34,000 
freight cars. Included in the locomotive 


total are 17 of streamline design, being 
constructed by the London & North East- 
ern to haul its new “Coronation” stream- 
line trains between London and Edinburgh. 
Names of birds are to be given to these 
new locomotives, the first five being “Gold- 
en Eagle,” “Falcon,” “Merlin,” “King- 
fisher” and “Kestrel.” 


Streamliner Derailed 


Two cars of the streamliner “City of 
Denver” of the Union Pacific-Chicago & 
North Western were derailed on February 
8 when an axle broke near Orchard, Colo. 
After the accident the train continued to 
Denver, and, on the following day, made 
its trip to Chicago without the derailed 

(Continued on next left-hand page) 


Comparative Yearly Statement of Railroad and Private Freight Cars Equipped with Arch Bar Trucks 


Dec. 31, Dec. 31, Dec. 31, Dec. 31, Dec. 31, June 30, 
1929 1930 1931 1932 1933 1934 
Total number of car owners ... 429 425 426 415 415 
Total number of cars ........ 2,823,613 2,835,881 2,757,049 2,677,441 2,545,625 2,485,241 2, 
Cars with arch bar trucks .... 1,248,530 1,156,058 1,065,674 1,000,654 902,357 848,354 
Percentage with arch bar trucks 44.2 40.8 38.7 37.4 35.4 34.1 


Dec. 31, June30, Dec. 31, June30, Dec. 3I 

1934 1935 1935 1936 1936 
413 415 401 392 385 
410,723 2,352,958 2,281,214 2,226,886 2,198,365 
782,464 734,799 664,676 589,445 487,203 
32.5 31.2 29.1 26.5 22.2 


Recapitulation of Number and Percentage of Railroad and Private Cars in Interchange Service Equipped with Cast Steel 
Side Frames as Compared to Arch Bar Trucks, as of December 31, 1936 


Number, 
Per cent of R.R. Total 
cars equipped or cars 
with side frames PCL owned 
EET T 65 98,085 
AR E a E EA 122 1,344,913 
SOM to 75) Sane tae 79 455,315 
‘OT tor SO fn ata 87 294,993 
0:0 Ss eorenueanese 32 5,059 
Totals 385 2,198,365 
144 


` 5 Cars equipped 
Cars equipped with arch 


side frames 


bars 


z N 
Number rs Per cent 
0 


No. cars with AB 
trucks expected 
to be in service 

as of te 


Decrease in AB 
truck ownership 
between 6-30-36 
and 12-31-36 
553 


with 


Number cars Per cent 0. 
98,085 100.0 137,324 10.2 41,405 100,867 
1,207,589 89.8 152,504 33.5 41,476 108,098 
302,811 66.5 192,316 65.2 18,465 173,929 
102,677 ITR 5,059 100.0 343 4,749 
ey 487,203 22.2 102,242 387,643 
1,711,162 77.8 
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QO): of the three Mikado 


Type Locomotives recently de- 
livered by Lima Locomotive 
Works, Incorporated, to The 
Detroit & Toledo Shore Line 
Railroad Company. 


LIMA LOCOMOTIVE WORKS, INCORPORATED, LIMA, OHIO 


LIMA 


LOCOMOTIVE WORKS > 


cars, an observation car and a sleeping car. 
At Chicago the newly constructed cars of 
the Pullman Company, the “Advance” and 
the “Forward,” were added to the consist 
of the “City of Denver” and were used 
until a new axle had been placed in the 
truck of the derailed cars on February 10. 


P. R. R. Program for Eliminating 
Arch-Bar Trucks 


Tue Pennsylvania's program for in- 
stalling cast-steel side frames on its freight 
cars which are now equipped with arch- 
bar trucks is proceeding at a rate which 
will assure its completion by the end of 
this year. Thus, the Pennsylvania will 
have no freight cars equipped with arch- 
bar trucks on January 1, 1938, the date on 
which the Association of America Rail- 
roads’ rule barring such cars from inter- 
change becomes effective. The Pennsy]- 
vania’s program involves the replacement of 
trucks under 185,000 cars. 


Reverse-Gear Order Proposed to 
I. C. C. 


THE principal railroads and the brother- 
hoods representing their engine employees 
reached an agreement on November 20 on 
a plan for the equipment of locomotives 
with power reverse gears. This contem- 
plated the dismissal of the complaint which 
had been filed by the brotherhoods with 
the Interstate Commerce Commission, but 
W. P. Bartel, director of the commission's 
Bureau of Service, and H. C. King, spe- 
cial examiner, have recommended in a pro- 
posed report that the commission retain 
control of the subject by issuing an order 
requiring the roads to equip their lever- 
operated manual-reverse-gear-type locomo- 
tives of the classes and weights specified 
in the agreement (road engines weighing 
150,000 Ib. or more on drivers and switch- 
ing engines weighing 130,000 1b. or more 
on drivers) with a suitable type of power- 
operated reverse gear, 

The report says that as of August 1, 
1935, it was shown that 27,587, or 58 per 
cent, of the locomotives owned by the Class 
I railroads were equipped with power re- 
verse gear but that “we have no means 
of determining the total cost to the rail- 
roads of equipping the locomotives not 
now operated with power reverse gear with 
that device.” The railroads had given an 
estimate of $4,630,165 for 11,247 locomo- 
tives at $411.68 per locomotive, while the 
complainants had given an estimate of 
$2,643,045 for a cheaper type of gear. 

In enjoining the previous order, held in- 
valid because of the absence of the basic 
or essential findings us to whether the 
use of manual reverse gear as compared 
with power reverse gear “causes unneces- 
sary peril to life or limb,” the district 
court had found that the commission had 
failed to consider evidence as to the rail- 
roads’ financial condition, so the proposed 
report considers it and reaches the conclu- 
sion that “no undue burden should be im- 
posed on any railroad but that the record 
clearly indicates the desirability of equip- 
ping most of the locomotives operating 
under present-day conditions with modern 
reversing gear. In the long run power 
reverse gear is economical.” 

(Turn to next left-hand page) 
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New Equipment Orders and Inquiries Announced Since 
the Closing of the February Issue 


Road No. of locos. 

Cani- Pat eiui atid C à 30! 
20 

CEN W sieomaiiesiiaris 8? 
E. (90 E A A 6 
Mich. Limestone Co. .......... 2 
Pere Marquette ............05 r 
Pickands, Mather & Co ........ 1 

Santa Barbara-Vigia 

(Venezuela) ........0. 00 eee 1 


Locomotive ORDERS 


Type of loco. 


Diesel-elec. 

600-hp. Diesel 
switchers 

2-8-4 

Tenders? 

0-8-0 


2-4-4 tank 


LOCOMOTIVE INQUIRIES 


Roberval & Saguenay ......... 1 


Road 
Can Natl cease reluire iraan 


C. & N. W. 
Great Nor. 


Lehigh Valle 
Louisville & 


Louisiana & Arkansas .. 
M-K-T 


Mexican Ry. 
N.C. & Sto Le. se ccawces .... 500 
Phelps Dodge Corp. 


2-8-2 


Freicut Car Orpers 


Type of cars 
Box 
Gondola 
Refrigerator 
Snow plows 


Box 


Refrigerator 
40-ton box 


40-ton box 

50-ton hopper 
50-ton gondola 
75-ton gondola 


50-ton hop; 
50-ton 
Ps ed 
opper 
con 
-ton er 
Box ballast 


ondola 


Gondolas 


Caboose 
Maxend Hart 
Selective ballast, 
50-ton Hart Selective 
ballast 


50-ton auto. 

50-ton auto. 

55-ton twin hopper 
50-ton box 

50-ton gondolas 


aboose 
50-ton flat 

Box 

Box 

30 cu. yd. dump 


Freicut-Car INQUIRIES 


55-ton Gondola 
55-ton bo: 

28-ton gondola 
20-ton 

Flat 

S0-ton box 
50-ton auto. 


50-ton auto. with racks 


40-ton refrigerator 
$0-ton auto. 
50-ton gondolas 


Passencer-Car ORDERS 


No. of cars 


Comb. pass. & bagg. 
Coaches 
Coach-dinette 

40-ton bagg-exp. 
Chair 

Dining 

Lounge 

Pass. 


Passencer-Car INQUIRIES 


Central of Brazil .............. 350 
150 

250 

150 

100 

DA Ts STi 0 of cota EE 500 
200 

100 

Grand Trunk Western ........ 200 
Newburgh & South Shore ...... 100 
Road Type of car 

CBOs a eee Ae ned bess 3, 
C Ba Be Qs aise e wie 8 die a 7 
Ill. Central ........ ee eee cee ee 20 
MRT ebanean rae che oe 
1 

Saus Pan sista deeded ead 416 
nal ETE EEE ee Sain 80 


Milk 


Builder 


Montreal Loco Wks. 
Canadian Loco. Co. 
American Loco Co. 
Electro-Motive Corp. 


American Loco Co. 
Lima Loco. Wks. 

American Loco. Co. 
Baldwin Loco. Wks. 


Baldwin Loco. Wks. 


Builder 
Eastern Car Co., Ltd. 


National Steel Car Corp. 
Canadian Car & Fdry. Co. 
Co. shops at Transcona, Man. 
Canadian Car & Fdry Co. 


| 
j 
eS Steel Car Corp. 
j 
j 


American Car & Fdry. Co. 
Greenville Steel Car Co. 
Pullman-Std. Car Mfg. Co. 


American Car & Fdry. Co. 
American Car & Fdry. Co. 
Pullman-Std. Car Mfg. Co. 
Pressed Steel Car Co” 
Company shops 


American Car & Fdry. Co. 
Bethlehem Steel Co. 


Pullman-Std. Car Mfg. Co. 
Pullman-Std. Car Mfg. Co. 


Company shops 


American Car & Fdry. Co. 


American Car & Fdry. Co. 
Mt. Vernon Car Mfg. Co. 
Pressed Steel Car Co. 
Magor Car Corp. 
Company shops 

Pressed Steel Car Co. 
Pullman-Std. Car Mfg. Co. 
Differential Steel Car Co. 


Builder 
Bethlehem Steel Co. 
Edward G. Budd Mfg. Co. 
American Car & Fdry. Co. 


American Car & Fdry. Co. 
Pullman-Std. Car Mfg. Co. 


1These locomotives will have 275-lb. boiler pressure, and 45,000-Ib. tractive force; five of 1e 


locomotives will be equipped with boosters. 
2 Purchase authorized by district court at Chicago. 
14 to 16 cars of standard weight at 120 m.p.h. 


The locomotives are to be designed to hi 
Two will be used on.the “400” between Chicago a i 


the Twin Cities, and six on through trains between Chicago and Omaha. 
3 Each tender will have a capacity of 22 tons of coal and 22,000 gallons of water. 


“To be equipped with end doors. 
ë The 4 coac 


City” between Denver, Colo., Fort Worth, Tex., and Dallas. 


in the “Twin Cities Zeph 


These cars are in ition to the 24 ordered last year for use in the new Daylight trains, ''f 
the i cars, 25 are for general service and 16 are for the Sunbeam of the Texas & Orlean 


es will be used with conventional equipment operated on the “Fort Worth & Den 
The 2 coach-dinette cars will be u: d 


s. 
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You wouldn’t 


INTENTIONALLY 


court failure 


You don't take any chances in your automobile repair work—unless you 
have to. » » » When things wear, as they must in time, back to the seller 
you go for repairs. » » » In your locomotive replacement work, it is even 
more important that you use genuine replacement parts—in case of failure 
you can't just pull to the side of the road and get towed home —you hold 
up the railroad. » » » Genuine Franklin Replacement Parts for Franklin 
devices safeguard against expensive failure—but they also actually 


cost less per 1,000 engine miles, and save a lot of delay and headaches. 


À z <x r ce 4 


FRANKLIN RAILWAY SUPPLY CO., INC. 


36 


NEW YORK 
CHICAGO 
MONTREAL 
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Type AB Brake Installations 


Unper date of January 30, 1937, the 
secretary of the Mechanical Division, 
A. A. R., issued to all car owners the 
usual fourth quarterly statement showing 
the number of freight cars on which brake 
equipment has been converted to comply 
with the specifications for freight car air 


Railroad Private Cars Equipped with Type AB Air Brakes—Report 
for Quarter Ending December 31, 1936 


Number of interchange freight cars owned as of December 31, 1936 ...........---00-08 2,200,303 
Number of new interchange freight cars acquired during the quarter ................. 19,472 
Number of interchange freight cars converted during the quarter ..............--..--- 3,676 
Number of cars equipped with AB brakes as of September 30, 1936 ................-- 86,762 
Number of cars equipped with AB brakes as of December 31, 1936 .........--.....--- 109,796 
Number of units retired, destroyed or otherwise disposed of during the quarter ........ 37,175 
Percentage of interchange freight cars equipped with AB brakes as of December 31, 1936. 4.99 


Comparative Quarterly Statement of Railroad and Private Cars Equipped 
with Type AB Air Brakes 


Mar. 31, June 30, Sept. 30, 

1935 1935 1935 

Total car owners .... 351 394 422 

Int. frt. cars owned. .2,337,716 2,338,480 2,330,021 

Cars with AB brakes. 27.571 31,546 35,920 
Per cent with AB 

brakes, incites 1.18 1.35 1.54 


Tue Pressep Stern Car Company, 
Inc., has moved its New York office from 
80 Broad street to 230 Park avenue. 


R. D. Bart ett, assistant to the presi- 
deùt of the Chicago Railway Equipment 
Company, Chicago, has been promoted to 
vice-president in charge of manufacture. 


THE WESTINGHOUSE ELECTRIC & MANU- 
FACTURING Company, about May 1, will 
move its Pittsburgh, Pa., office and some 
of its general offices now located at East 
Pittsburgh, to the Union National Bank 
building in Pittsburgh. 


Citron M. HANNAForD, who has been 
appointed sales engineer, western territory, 
of the Wine Railway Appliance Company, 
as noted in the January 9 issue of the 
Railway Age, page 133, was born in Marl- 
boro, N. H., on March 6, 1891. In 1913 


Cleon M. Hannaford 


he became a blue-print operator in the 
employ of the Boston & Albany, later serv- 
ing as tracer and then draftsman in the 
mechanical department. On January 1, 
1917, he became a draftsman in the me- 
chanical department of the Chesapeake & 
Ohio at Richmond, Va., resigning in 1922 
to enter the railway supply business as 
president of the Car Devices Company, 
Inc., at Richmond. Mr. Hannaford is now 
sales engineer, western territory, of the 
Wine Railway Appliance Company and 
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Dec. 31, Mar. 31, June 30, Sept. 30, Dec. 31, 
1935 1936 1936 1936 1936 
420 416 416 411 401 
2,283,681 2,242,691 2,230,506 2,219,775 2,200,303 
46,842 53,499 66,361 86,763 109,796 
2.05 2.39 2.98 3.91 4.99 


Supply Trade Notes 


the Unitcast Company, with headquarters 
at Toledo, Ohio. 


Muscoe BURNETT, JR., assistant sales 
manager of The Oxweld Railroad Serv- 
ice Company, Chicago, has been appointed 
sales manager. Mr. Burnett was born at 
Paducah, Ky., and was educated at the 


Muscoe Burnett, Jr. 


University of Virginia. Since leaving col- 
lege in 1920, he has been associated con- 
tinuously with various units of the Union 
Carbide & Carbon Corporation, of which 
The Oxweld Railroad Service Company is 
one. His first connection in 1920 was with 
The Oxweld Acetylene Company. Four 
years later he was transferred to the ex- 
port department of the Union Carbide 
Company, later going to the Linde Air 
Products Company as assistant division 
manager at Chicago. He held the latter 
position until October, 1935, when he was 
appointed assistant sales manager of The 
Oxweld Railroad Service Company. 


DANIEL J. SAUNDERS has been appointed 
manager of railway and industrial sales of 
the Permutit Company with headquarters 
at its main office in New York City. 


G. O. Hauskins nas entered the em- 
ploy of the Peerless Equipment Company, 
assigned to the sales department, in its 
New York office. Mr. Hauskins was for- 
merly with the Mt. Vernon Car Mfg. Co. 


brakes, adopted in 1933. One of the tables 
indicates that 109,796 railroad and private 
cars were equipped with Type AB brakes 
as of December 31, 1936, this being 4.99 
per cent of all interchange freight cars. 
The other table shows how this percentage 
has increased each quarter since March 
31, 1935, when it was 1.18 per cent. 


Obituary 


Henry ŒE. SHELDON, president and 
founder of the Allegheny Steel Company, 
Brackenbridge, Pa., died at his home in 
Pittsburgh, Pa., on February 10, at the 
age of 75 years. In 1932, Mr. Sheldon an- 
nounced a new metallurgical development 
permitting ordinary carbon steel to be clad 
with stainless steel. 


Epwarp M. Sexton, railroad sales man- 
ager of Air Reduction Sales Company, 
died on February 15, in New York, after 
an illness of several weeks. He was 56 
years old. Mr. Sexton was born on Staten 
Island, N. Y., and was educated in the 
public schools there. Previous to his con- 
nection with Air Reduction, he was in the 
sales department of Holt & Co., flour mer- 
chants, and the Western Electric Company, 
which he represented in Chicago and Den- 
ver, Colo. He began his career with Air 
Reduction as a salesman in the New York 
metropolitan district in 1916. Later he was 
appointed manager of the Chicago district, 


Edward M. Sexton 


and from this position was transferred 
back to New York as manager of the 
metropolitan district. When in 1922 the 
Davis-Bournonville Company’s personnel 
was merged with that of Air Reduction, 
he was selected to manage the railroad 
sales department at New York. 
(Turn to next left-hand page) 
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SINEWS FOR SERVICE 


IF THE service is tough — so are Moly irons and steels. 
Take slush pumps in the oil fields . . . driven con- 
tinuously and operating under severe conditions. 

Since no pump is better than its parts, many pump 
builders use Moly irons and steels for the vital parts 
. . . because they have proved their capacity to 
withstand the toughest going. 

One manufacturer, for example, uses carburized 
Nickel-Moly (SAE 4615) for pump cylinders. It was 
selected primarily because it takes a case imper- 
vious to the abrasion of well cuttings; and pressure 
is always constant. Minimum distortion from heat- 
treating was also a factor. ... Just one of many cases 
where Moly steel or iron has settled a difficult prob- 


lem — to the mutual advantage of the manufacturer 
and the user of the product. From either standpoint, 
Moly steels and irons will prove well worth their 
investigation. 

Our technical books, “Molybdenum in Steel” and 
“Molybdenum in Cast Iron,” will be found of unusual 
interest to engineering and production heads in any 
industry using or producing ferrous products. A 
simple request brings either or both — and, if desired, 
puts your name on “The Moly Matrix” monthly mail- 
ing list. Our experimental laboratory facilities are 
available for the study of any special problem in 
alloy steel or iron. Climax Molybdenum Company, 
500 Fifth Avenue, New York City. 


PRODUCERS OF FERRO-MOLYBDENUM, CALCIUM MOLYBDATE AND MOLYBDENUM TRIOXIDE 


General 


A. C. MELANson, who has been ap- 
pointed superintendent of motive power 
and car equipment of the Quebec district 
of the Canadian National, with headquar- 
ters at Quebec, Que., as noted in the Feb- 
ruary issue of the Railway Mechanical En- 


A. C. Melanson 


gineer, entered railway service in April, 
1911, at Moncton, N. B., as a machinist 
apprentice. Subsequently he was appointed 
tracer and then draftsman. In May, 1919, 
he was transferred in the latter capacity 
to Toronto, Ont., and in January, 1922, 
became material inspector. He was trans- 
ferred as material inspector to Montreal, 
Que., in July of the following year and a 
year later to Stratford, Ont. In April, 
1924, he was appointed superintendent of 
the St. Malo shops at Quebec. 


Georce S. WEsT, superintendent of the 
Pittsburgh division of the Pennsylvania, 
has been appointed general superintendent 
of the Southwestern division, with head- 
quarters at Indianapolis, Ind. Mr. West 
was born at Altoona, Pa., on June 23, 
1893, and was graduated from Pennsyl- 
vania State College in 1917, with the de- 
gree of Bachelor of Science, Railroad 
Mechanical Engineering. He entered the 
service of the Pennsylvania on June 14, 
1909, as a laborer on the Buffalo division, 
working in this capacity during the sum- 
mers of 1909, 1910 and 1911. After en- 
tering the service permanently in 1912, he 
served successively as helper, car repair- 
man, blacksmith helper, draftsman, and 


Personal Mention 


machinist, and on April 16, 1920, he be- 
came motive-power inspector. On No- 
vember 1 of the same year he was ap- 
pointed assistant road foreman of engines 
at Philadelphia and on February 15, 1923, 
became assistant master mechanic at New 
York. On November 1 of that year he 
was appointed assistant engineer of mo- 
tive power of the Central Pennsylvania di- 
vision and on June 16, 1929, became mas- 
ter mechanic at Buffalo, being transferred 


George S. West 


to the Philadelphia Terminal division on 
March 1, 1930. Mr. West was appointed 
superintendent of the Monongahela divi- 
sion on November 1, 1931; superintendent 
of the Erie and Ashtabula division on 
September 16, 1932; superintendent of the 
Maryland division on July 1, 1933, and 
superintendent of the Pittsburgh division 
on April 1, 1935. 


Master Mechanics and 
Road Foremen 


D. M. Situ, division master of the 
Canadian Pacific at Edmonton, Alta., has 
been transferred to Winnipeg, Man., to 
succeed G. Moth, division master mechanic 
at that point, who has retired. 


J. W. McKinnon, division master me- 
chanic of the Canadian Pacific at Calgary, 
Alta., has been transferred to Edmonton, 
Alta., to succeed D. M. Smith as division 
master mechanic at that point. 


W. D. Dicktr, general foreman, mc- 
tive power and car department, of the 


Canadian Pacific, at Moose Jaw, Sask., 
a Oe 


i | roa ek om 


has been appointed division master me- 
chanic, with headquarters at Calgary, Alta, 
to succeed J. W. McKinnon. 


Car Department 


W. A. Hotcoms, gang leader in the car 
department of the Norfolk & Western at 
Bluefield, W. Va., has become gang fore- 
man, succeeding Frank Spencer, deceased. 


Shop and Enginehouse 


J. H. Evans, a blacksmith in the shops 
of the Norfolk & Western at Roanoke, 
Va., has become assistant foreman, suc- 
ceeding C. E. Pond. 


H. J. SAUTER, assistant foreman in tke 
machine shop of the, Norfolk & Western 
at Portsmouth, Ohio, has become assistant 
machine-shop foreman, succeeding J. G. 
Smith. 


J. G. Smiru, assistant machine-shop 
foreman of the Norfolk & Western at 
Portsmouth, Ohio, has been promoted to 
the position of machine-shop foreman, suc- 
ceeding J. H. Hahn. 


J. H. Haun, machine-shop foreman of 
the Norfolk & Western at Portsmouth, 
Ohio, has become back-shop foreman at 


Portsmouth, succeeding E. C. Goetz, de- 
ceased. 
C. E. Ponp, assistant foreman at the 


Roanoke, Va., shops of the Norfolk & 
Western, has become assistant blacksmith 
shop foreman, succeeding W. H. Noell, 
retired. 


G. S. DeARMOND, a machinist in the 
shops of the Norfolk & Western at Ports- 
mouth, Ohio, has become assistant fore- 
man in the machine shop, succeeding H. 
J. Sauter. 


Purchasing and Stores 


C. F. McNeaL, local storekeeper of the 
Northern Pacific at Auburn, Wash., has 
been appointed division storekeeper at 
Glendive, Mont., to succeed R. G. Becker. 


R. G. Becker, division storekeeper of 
the Northern Pacific at Glendive, Mont., 
has been appointed district storekeeper at 
the Como store, St. Paul, Minn., to suc- 
ceed A. C. Johnson. 


(Turn to next left-hand page) 
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The yard and shops of the Norfolk & Western at Portsmouth, Ohio, when the Ohio River was at the 68-ft. stage—lIt later rose to about 75 ft. 
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-Z Car Specialties 


Type 4 clamp for hopper car 
side application. 


T-Z Pipe Clamps 


The long bearing surface prevents 
breakage and pipe wear as well as 
longitudinal movement and pipe 
vibration. The firmly clamped piping 
prevents connection failures which 
minimizes leaking air lines resulting 
in more efficient operation of the air 
brake system. 


The clamps eliminate the use of angle 
irons, U bolts and nuts, and are 
economically applied and maintained. 
They are efficient and inexpensive. 


T-Z brake step 


applied to a car. 


RAILWAY 


Type 3 clamp for box and other 
types of cars. 


T-Z Patented Safety Tread Brake Step 


Raised and depressed nibs produced 
by a modern method of punching the 
tread provides a special drainage fea- 
ture and assures secure footing in any 
direction under all weather conditions. 
No metal is cut away which makes the 
T-Z tread much stronger than the 
ordinary steel brake step. 


The steps are made, as requested, from 
No. 10 U. S. S. gage open-hearth or 
copper-bearing steel. They can be 
applied to all types of freight cars in 
accordance to A.A.R. specifications. 
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Retaining Valve Bracket 


It can be permanently attached to any 
type of car end ith either rivets or 
bolts. The retaining valve may be 
applied or removed from the outside 
of the car. 


The slots eliminate the necessity for 
accuracy in cutting to length the con- 
necting pipe. 


It is a time and money saver should 
any trouble occur with either the 
retaining valve or pipe leading to it. 


T. Z.RAILWAY EQUIPMENT CO.) Inc. 


310 S. MICHIGAN AVENUE 


CHICAGO, ILL. 


Davin McK. Forp, assistant to the vice- 
president, purchases and stores, Canadian 
National, has been appointed general pur- 
chasing agent for the system. Mr. Ford 
was born in Glasgow, Scotland, and first 
entered railway service with the North 
British Railway in 1900 as a clerk in the 
general goods manager’s office. Three 
years later he became associated with the 
Caledonian Railway as a clerk in the dis- 
trict superintendent’s office. In April, 1905, 
he went to Canada and entered the em- 
ploy of the Canadian Northern at Toronto, 
as a clerk, but in July of the same year 
he left to accept a position as chief clerk 
in the operating and accounting department 
of the Halifax & Yarmouth at Yarmouth, 
N. S. In December, 1905, he went to the 
Halifax & South Western as chief clerk 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


InpusTRIAL Packincs. — The United 
States Rubber Products, Inc., 1790 Broad- 
way, New York, has issued a 112-page 
manual on the subject of industrial pack- 
ings for use by engineers and executives 
in the railway, automotive, marine and 
aviation fields. 


WELDING.—"The Welding of Wrought 
Iron” is the title of the service bulletin is- 
sued by the A. M. Byers Company, Pitts- 
burgh, Pa. 


Rivetinc ALUMINUM.—The Aluminum 
Company of America, Pittsburgh, Pa., 
has issued a revised copy of its booklet 
on The Riveting of Aluminum and Its 
Alloys. The booklet contains 36 pages. 


MetaLayeR.—“Railroad uses for Meta- 
LayeR” is the subject of the pocket size, 
-six-page folder No. 1207 issued by the 
Metals Coating Company of America, 495 
North Third street, Philadelphia, Pa. 


in the auditing and accounting department, 
with headquarters at Bridgewater, N. S. 
In July, 1910, he returned to the Canadian 
Northern Express Company as auditor and 
cashier at Quebec and in February, 1916, 
was appointed auditor, Quebec lines of the 
Canadian Northern. Mr. Ford was ap- 
pointed accountant, eastern lands depart- 
ment of the Canadian National, in Septem- 
ber, 1916, and in November, 1918, became 
chief clerk in the president’s office, C. N. R. 
and Canadian Government Merchant Ma- 
rine, which position he held until 1922, 
when he was appointed office assistant to 
the president. Upon the formation of the 
present Canadian National in 1923, Mr. 
Ford became assistant to the director of 
purchases and supplies and in 1924 assistant 
to vice-president of purchases and stores. 


Trade Publications 


Protective Coating. — The Dampney 
Company of America, 1243 River Road, 
Hyde Park, Boston, Mass., has revised its 
eight-page bulletin describing a protective 
coating for locomotive, steamship and sta- 
tionary boilers. 


Bott HEADING AND ForGiInG MACHINES. 
—Bulletin 64 of the Ajax Manufacturing 
Company, Cleveland, Ohio, is devoted to 
an illustrated description of Air-Clutch 
operated bolt-heading and forging machines 
and their construction. 


Meta. Patnt.—“Koppax, Black Paint,” 
issued by the Koppers Products Company, 
Pittsburgh, Pa., contains instructions for 
the painting of metal surfaces of many 
kinds, including locomotive front ends and 
fireboxes and railroad bridges. Koppax is 
a water-resistant, heat-resistant and cor- 
rosion-resistant material. 


Pire Rerarr CLAmMps.—Under the title 
“Repair Clamps and Saddles for Steel and 
Cast-Iron Pipes” the M. B. Skinner Com- 
pany, South Bend, Ind., has issued catalog 
No. 36 containing illustrations and infor- 
mation regarding the methods of repair- 
ing pipe-line leaks in shop, terminal or 
power-plant air lines, fuel lines, high- 
pressure steam lines, etc. 


* * * 


GIsHoLT STANDARD TooLs.—The Gisholt 
Machine Co., Madison, Wis., illustrates 
an extensive line of standard tools and 
holding devices in its 38-page catalog. 
These tools are adapted to a wide range of 
work on No. 3, 4 and 5 ram type universal 
turret lathes and on other types of Gisholt 
turret lathes. 


Contour SAVING.—A treatise on a proc- 
ess of metal cutting, known as Contour 
Sawing, has been issued by Continental 
Machine Specialties, 1301 Washington ave- 
nue, South, Minneapolis, Minn. The book 
gives a history of band sawing and band 
filing and discusses the saws and operating 
technique for this field. 


GRILLES AND RecIsrErRs.—Catalog 37T 
of the Hart & Cooley Manufacturing Co., 
61 W. Kinzie street, Chicago, is devoted 
to a line of H & C grilles and registers 
developed especially for use in the air con- 
ditioning of railroad equipment. All draw- 
ings are listed in numerical sequence, with 
a footnote at the bottom of each giv- 
ing information regarding the application 
of the item. 


THE SUPERHEATER.—A series of discus- 
sions on the superheater as a factor in lo- 
comotive design is being issued by The 
Superheater Company, 60 East Forty-Sec- 
ond street, New York, in the form of a 
bulletin entitled “More Power to You.” The 
bulletin consists of a series of Railway Age 
advertisements which briefly present the ad- 
vantages of high superheated steam tem- 
peratures. 


WELDING WIRE AND EQuIPMENT.—An 
attractive loose-leaf binder, issued by the 
Hollup Corporation, Chicago, describes 
Flexare welding machines, Hollup acces- 
sories, and various Sureweld coated rods 
used for welding operations in general in- 
dustry, as well as by the railroads in the 
construction of light-weight streamline 
cars, welded hopper cars, etc. The latest 
specifications of the American Welding 
Society as regards materials and physical 
tests are quoted, also S.A.E. specifications 
for various types of steels. 


Illinois Central Mikado-type locomotive at modern equipped enginehouse, Markham, III. 
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are a weight’ problem 


Driving rods are as essential as the wheels they turn but their weight 
creates a counterbalance problem and is an important factor in train 
speeds. » » » This element, however, is minimized by use of the higher 
strength, lighter section that Agathon* Alloy Steel provides. » » » Agathon 
Alloy Steel for reciprocating and revolving parts permits designing for 
higher train speeds and increases dependability of performance and safety 
of operation. » » » Whatever the service, roundhouse, shop or rolling 
stock, there is a Republic steel, either alloy or plain carbon, to meet the 
needs. Our metallurgists are at your service. Address Department RG. » » » 


*Reg.U.S. Pat. Off. 


GENERAL OFFICES - - o CLEVELAND, OHIO 
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One of the Southern Pacific “Daylight” strcamliners at Los Angeles, Calif. 


Pacitic Coast Streamliners 


Tue Southern Pacific has recently placed in service Southern Pacific gets complete 
two new 12-car trains, built by the Pullman-Standard Car new equipment for the Day- 
Manufacturing Company, Chicago, and comprising com- A quıp h SA J 
plete new car equipment* for the well-known “Daylight” light. Cars of light-weight 
trains which operate between San Francisco, Cal., and construction built by Pullman- 
Los Angeles. The consist of each of the trains is S dard 

identical, as given in the table, and includes one baggage- tandar 


coach, seating 44; one full coach, seating 48; six coaches, 
articulated in units of two, seating 50 passengers per 
car; a tavern car, seating 42; a diner, seating 40; a 
parlor car, seating 33; and a parlor-observation car, 
seating 41; or a total seating capacity of 548. The 12 
cars have a coupled length of slightly over 870 ft. and 
a light weight of 1,144,340 1b., or fully one-third less 
than conventional riveted steel cars. The weight of 
each train, including the locomotive, ready for service, 
is 2,028,551 lb.; and each train cost approximately 
$1,000,000. 

The inside width of the cars is 5% in. greater than 
that of conventional equipment. Although the total 
height of the cars has been decreased 6 in., thus lower- 
ing the center of gravity 9% in., the new cars provide 
full standard headroom from floor to ceiling. The lower 
center of gravity is designed to provide greater safety 
and riding comfort at high speeds. : 

The strength members and roof sheets are made of 
Cor-Ten steel, having an ultimate tensile strength of 
75,000 Ib. per sq. in. The entire framing of each car 
is assembled by welding. Sheathing is of light-weight 
stainless steel having an ultimate tensile strength of 
110,000 Ib. per sq. in. Aluminum is also used ex- 


* New streamline steam locomotives, built by the Lima Locomotive 
Works, Inc., and designed to haul these trains in modern high-speed serv- 
ice, were described in detail in the March Railway Mechanical Engineer. 


Articulated connection at one of the intermediate trucks 
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tensively for interior trim and decorative purposes. The 
walls and roof are insulated with a special light-weight 
material, and floor insulation is of pressed cork. The 
inside finish is pressed wood, and Plymetl is used in 
all doors and partitions. 

The exterior color scheme provides a wide orange, 
red and black striping which sweeps the entire length of 
the train, including the locomotive, and emphasizes the 
sleekness and streamlining. The roof and lower skirting 
are black; the letter board below the roof line is red; 
the section from the letter board to the window sills 
is orange; and the section from the window sills down 
to the top of the skirting is red. Horizontal trim mold- 
ings above and below the windows are finished in 
aluminum bronze. 


The interior color scheme consists of individual cars 
harmoniously styled in striking combinations of cream, 
Nantes blue, light tan, brown, coral, orange, terra cotta, 
smoke gray, jade green, ivory, henna, apricot, yellow and 
rust. Moldings have a satin-aluminum finish. Seat 
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covering textures are varied in harmony with the color 
schemes of the cars. 

Streamlining is complete throughout the train, includ- 
ing the specially streamlined locomotive. The elimina- 
tion of practically all rivet heads by means of the 
welded construction provides smooth exterior sur- 


One of the trucks showing the arrangement of the generator drive 
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The parlor-observation car 


faces on all cars. A lower skirt, curving under the 
cars, covers all running gear except the trucks and gives 
a tubular appearance to the train. Rubber diaphragms, 
painted to conform to the exterior color scheme, cover 
the gaps between all cars to provide an unbroken ex- 
terior surface the length of the train. Car steps, when 


Consist of the New Daylight 12-Car Trains of the 


Southern Pacific 
Length Light Seating 
No. of cars overall weight capacity 
in each train per car per car per car 
Coach, baggage .......+... 79 ft. 2 in. 102,500 1b. 44 
Coach for women and men.. 79 ft. 2 in. 101,980 Ib. 48 


66 ft. 1 in. 86,260 1b. 50 


Coaches for women only* 
66 ft. 1 in. 


Coaches for men only* 


ae ee et Det ng tt 


Tavern car ...ec eee eee e eee 79 ft. 2 in. 113,820 Ib 42 

DINER sossen oran are sie, ah see 79 ft. 2 in. 112,680 lb 40 

Parlor car cas een deen ass 79 ft. 2 in. 102,620 1b. 33 

Parlor-observation car ..... 78 ft. 1% in. Marte Ib. 41 
Total train car length 870 ft. 5% in. 


Total train car weight ... 
Total seating capacity 


1,144, te Ib. 


the two cars 
The weight given is the average for the three cars. 


* Each men’s and women’s coach is articulated at one end, 
forming a unit. 
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closed, follow the contour of the curved skirting plate. 
Marker lights and back-up light are streamlined and 
molded into the contour of the car body. 

Air-conditioning is complete thiaghoil the train, 
embodying the latest developments of the steam jet 
system. Windows are double paned and sealed. Gaps 
between cars are closed by double diaphragms. The 
Vapor steam heating system embodies fin-type radiation. 
All main windows are exceptionally wide for maximum 
visibility. All inner sash are glazed with clear safety 
glass, outer windows being sealed against dust and 
smoke. 

A system of indirect lighting is employed in all 
cars, furnishing primary illumination in diner and settee 
section of the tavern car and secondary illumination in 
coaches and parlor cars. Primary illumination in 
coaches and parlor cars is from individually controlled 
lights in the parcel rack over each seat. The ceiling 
structure, enclosing the indirect lighting, is of simple, 
pleasing design. The bar section of the tavern car 
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An example of interior construction showing the method of applying 
insulation—Duct openings in ceiling are for the air-conditioning system 


features spectrum lighting which changes constantly 
through various colors. 

Coach seats are of the rotating reclining type, per- 
mitting passengers to face in any direction. Parlor car 
and observation room chairs are of the rotating, non- 
reclining type. All chairs are of ultra-modern design, 
on a framework of metal tubing and fitted with sponge 
rubber seat and back cushions, displacing the conven- 
tional spring cushions, making for greater passenger 
comfort. 

The tavern car is divided into two sections, a tavern 
section with bar, and a coffee shop section. The bar 
is a quarter circle, backed by mirrors which give a full- 
circle illusion. Spectrum indirect lighting changes con- 
stantly through yellow, red and blue colors. Settees 
are of semi-circular design. 


Occupying half of the tavern car, and separated from 
the bar section by an aluminum and glass partition, 
the coffee shop features a horseshoe counter surrounded 
by 24 stools. The interior width of this car, like other 


cars of the new “Daylight,” is 514 in. greater than 
usual, thus for the first time making possible the in- 
stallation of a horseshoe counter design. 

The rear end of the parlor-observation car is oval in 


Electric speed control for the brake system, as driven from one of 
the car axles 


shape in keeping with the streamlined train design. 
Windows, following this contour, extend entirely around 
the back end of the car as shown in the illustration at 
the bottom of this column. 

The car trucks are of special design, with triple in- 
stead of single bolsters for superior riding qualities. 
Axles are heat treated, larger than usual, and equipped 
with special lubricating devices. Train brake equip- 
ment features the flexibility of the proved straight air 
brake, but with propagation time cut to a minimum by 
electrical actuation. The degree of brake application is 
automatically reduced as train speed is lessened, making 
possible smoother stops in shorter distances. Tight- 
lock couplers and rubber draft gears reduce slack be- 
tween cars, eliminate noise and provide smoother riding 
qualities. 


z 


on-articulated car connection with spot-lighted vestibule steps, 
open and closed 


_ 
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The rear end of the train 
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Report of the Union Pacifie 


Streamliner Brake Trials 


Berore the Union Pacific high-speed streamline train 
“City of San Francisco” was placed in service, the New 
York Air Brake Company and Westinghouse Air Brake 
Company, in cooperation with the Union Pacific, con- 
ducted tests on the A H S C brake equipment with 
which this train and also the “City of Los Angeles” is 
equipped. The City of Los Angeles, the first high-speed 
train to be equipped with the later type A H S C equip- 
ment had been placed in service previously, and therefore 
was not available for tests. 

The City of San Francis¢o was made available for only 
one day for these tests!” The tests were particularly 
intended to demonstrate the general performance of the 
air-brake system as a whole, the functioning of the equip- 
ment in straight air (electro-pneumatic) and in auto- 
matic control, and the effectiveness of the deceleration 
control as provided by the Decelakron. Stop-distance 
records at various speeds with different types of brake 
applications were to be made to obtain actual data on the 
effectiveness of the brake system.’ 

The City of San Francisco (described in the Septem- 
ber, 1936, issue of the Railway Mechanical Engineer) 
comprises two 1,200-hp. locomotive units, one mail-bag- 
gage car, one dormitory-baggage car, one diner-lounge 
car, four sleepers, one coach and one coach-buffet car. 
The truck arrangements and weights on each truck are 
shown in Table I. The wheels on all of the cars were 
made by the Illinois Steel Company of rolled steel, oil 
quenched and drawn to a Brinell hardness of between 
275 and 285. These wheels had the standard A.A.R. 
taper tread. With the vertical loading of the power car 


wheels on the worn rails in the territory involved, the, 
bearing area should represent approximately 0.73 sq. irl. 


The brake shoes were all of the plain or non-flanged 
type made by the American Brake Shoe & Foundry 
Company. The power-truck shoes are designated as 
“Pattern 4396, Diamond S type S B;” they are un- 
chilled, are 33 in. wide by 11 in. long and have an area 
of 37,125 sq. in. The shoes on the other trucks are 
designated as “Pattern 4411, Diamond S type S B;” they 
are 33 in. wide by 9 in. long, and have an area of 30,375 
sq.in. Brinell hardness of the shoes is 300. There were 
four shoes per wheel on each of the 14 trucks. 


Description of Equipment 


The air-brake equipment used on these trains is a 
modification of the standard H S C equipment which 
had previously been furnished on high-speed trains by 
both the air-brake companies. The modification consists 
in a rearrangement of the motor-car control units to 
permit the brake apparatus to be operated as a high- 
speed straight-air system or a.conventional automatic 
system. This change is accompanied by the incorpora- 
tion of a change-over valve as a part of the HS-4 brake 
valve. The change-over valve is moved by the use of the 
standard brake-valve handle to either straight-air or 
automatic position as desired. The HS-4 brake valve 
operates in conjunction with the BA-4 brake application 
valve, an EP-2 master relay, a Decelakron, and the 
necessary train-control apparatus. The train-control 
features function automatically to cause brake applica- 
tions irrespective of the setting of the change-over valve. 
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Tests on “City of San Fran- 
cisco” demonstrate the general 
performance of A H S C brake 
equipment and effectiveness of 
deceleration control 


The normal operation of the equipment on high-speed 
trains will usually be in straight air. During this opera- 
tion the engineer’s brake valve is the means through 
which the engineer initiates the brake application by 
admitting air to a fixed-volume reservoir which allows 
pressure to act on the master relay to energize the appli- 
cation magnets simultaneously throughout the train. 
Releases are accomplished similarly by means of the con- 
trol valves, through the master relay. 

Each car in the train, including the control units, is 
equipped with a No. 21 control valve and magnet valve. 
The No. 21 control valve is the device through which 
air is admitted to the brake cylinders or released directly 
therefrom as pressure is developed or reduced in a 
straight-air pipe by operation of the application or release 
magnet. When the desired amount of brake application 
is secured, the Decelakron operates to regulate the degree 
of application, and to maintain a uniform rate of train 
deceleration. Thus, after the engineer once initiates a 
brake application, the Decelakron assumes control to 
reduce the degree of brake application to maintain a safe 


_ margin against wheel sliding. 


The initial settings of the Decelakron were as follows: 
(a) Minimum service, 2 m.p.h. per sec. at full-open posi- 
tion; (b) maximum service, 2.5 m.p.h. per sec. at full- 
open position; and (c) emergency, 3 m.p.h. per sec. at 
full-open position. The train was also equipped with 
conductor’s valves whereby the trainmen may make 
emergency brake applications if found necessary. A 
backup-valve arrangement was also provided in the last 
car to permit a trainman to make a service or emergency 
brake application from that point. - 


Description of Test Track 


All tests were made on the Union Pacific Railroad 
between Omaha and Columbus. This is a distance of 
approximately 85 miles, and tests were made running 
both westward and eastward. Included in this 85 miles 
run were two sections of track which were staked out 
for the measurement of stopping distances. Two high- 
speed test stops were made over these measured sections 
running westward and two running eastward. 

In general the track was slightly ascending when run- 
ning westward and had Sherman gravel ballast practi- 
cally all the way. The test stops were made on tangent 
track. The rail in the test territory represents standard 
section, weighing 101.48 lb. Part of the rail was laid in 
1920 and part in 1923. The chemical properties of the 
rail are as follows: Carbon, between 0.67 and 0.83 per 
cent; manganese, between 0.50 and 0.90 per cent; phos- 
phorous, 0.04 per cent; and silicon, 0.15 per cent. The 
original Brinell hardness of the rail was approximately 
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285 and would now be considered an average of 300 due 
to service peening. 


Test Instruments 


Practically all of the test apparatus and test control 
equipment were located in the baggage compartment of 
car 3. This was really the first car in the train, but since 
each of the two locomotive units had equipment similar 
to that of the cars, each of these units is counted as a 
car, thus making an 11-car train. The equipment in car 
3 consisted of one trainagraph, one speed-time recorder, 
one decelerometer, a control panel, and a time clock. 
Wires extended from this car to the hunch mechanism, 
which was located on the top of the brake valve in the 
engineman’s cab. Four wires were run through the train 


Table I — Train and Braking Ratio Data 


Brake shoes 
Brake ratio 


er 
Weight Actual Total at1001lb. No. 
Truck ready to lever shoe  brake-cylin- per Width, Length, 
Type of cur no. run,lb. ratio force der pres. w heel in. in. 
Power ...... 1 112,980 7.96 250,070 222.0 4 3% 11 
2 101,960 7.24 227,360 223.5 4 3% 11 
Power ...... 3 101,960 7.24 227,360 223.5 4 334 11 
4 113,540 7.96 250,070 220.0 4 3% 11 
Mail car .... $5 58,560 4.68 147,000 251.0 4 3% 9 
6 56,260 4.78 150,100 267.0 4 3% 9 
Baggage car.. 7 64, 760 5.37 168,800 261.0 4 33% 9 
Diner-lounge.. 8 65,540 5.37 168,000 258.0 4 3h 9 
Sleeper 9 70,980 5.83 183,000 258.0 4 3 9 
Sleeper ...... 10 67,540 5.62 176,600 262.0 4 334 9 
Sleeper . 11 71,460 6.01 188,800 265.0 4 33% 9 
Sleeper .. 12 67,800 5.55 174,300 257.0 4 3UYy 9 
Coach 13 62.980 5.20 163,400 260.0 4 33% 9 
Coach-Buffet . 14 47,980 5.09 78,400 164.0 4 3% 9 
Totals ....... 1,064,300 2,554,060 240-mean 
Added weight 
on test run 8,500 
Total for test 1,072,800 238.1-mean 
Actual Weight includes test equipment and supplies as follows: 
5 on truck No. 5. 


1,500 1b. on truck No. 6. 
1,000 Ib. on truck No. 7. 
Added load under test conditions: 
50 men at 160 Ib.—8,000 Ib. distributed. 
Test equipment—200 Ib. on truck No. 13 
Buffet supplies—300 Ib. on truck No. 14. 
Brake cylinders: 
Four 10-in. by 8-in. cylinders on trucks Nos. 1 to 13, inclusive. 
Four 7-in. by 8-in. cylinders on truck No. 


to the rear. Two of these wires provided a power circuit 
for the trainagraph, and the other two wires furnished 
the meen and time circuit for instruments located in 
car 

The trainagraph, located in car 3, recorded brake-pipe, 
brake-cylinder, supply-reservoir, and straight-air pipe 
pressure. The brake-pipe connection was taken from the 
bottom of the filter. The brake-cylinder connection was 
taken from a tapped opening in the B relay valve at the 
No. 21 control valve. The supply-reservoir pressure 
connection was taken from the top of the auxiliary- 
reservoir by-pass check valve. Straight-air pipe pressure 
was taken from the face of the B relay valve at the No. 
21 control valve. The trainagraph located in car 11 
recorded similar pressures except that no supply-reser- 
voir pressure connection could be obtained conveniently 
at this location. 

The speed-distance recorder located in car 3 was of 
the spark type, being controlled from contacts located 
on the right end of the front axle of truck No. 6. The 
contactor normally provided one break per revolution 
with the option of obtaining six breaks per revolution 
at the lower speeds. . This change-over could be accom- 
plished from the control panel. Another solenoid type 
of speed-distance recorder was located in car 11. The 
circuit which controlled the recording arm movement on 
this instrument was provided from a tracer pulley-type 
contactor located at the center of the rear axle of truck 
No. 14. 
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The deceleration recorder, located in the baggage com- 
partment of car 3, was of the slidometer type calibrated 
to record retardation in miles per hour per second. A 
Wimperis accelerometer with the dial indications modi- 
fied to provide readings directly in miles per hour per 
second was also read during the stops. 

An indicating portable contact-type pyrometer pro- 
vided means for obtaining shoe and tire temperatures 
immediately following the stops. These readings were 
not taken after each stop, but were obtained after all of 
the stops from high speeds. On the westbound runs, the 
pyrometer contact point was placed directly against the 
wheel tread. The readings were taken on the rear right 
wheel and shoe trucks Nos. 4 and 5. 


Test Procedure 


Successive tests were made starting at Omaha and 
running westward to Columbus. The train was then 
turned around on a Y and a return trip made to Omaha, 
making a total of 24 test stops en route. Communica- 
tion, by means of telephone, was maintained between the 
first car and the locomotive cab. The observer in the 
cab, and the various instrument operators, were each 
provided with a test schedule containing numbers indi- 
cating the sequence of test procedure. When the operator 
in the cab obtained the proper speed for the next trial, 
notification was sent by means of telephone to car 3. 
From that point the man at the control panel started the 
trainagraph, the speed-time recorder, and threw the 
hunch switch to its hunch position. When the brake 
application was initiated by the movement of the brake- 


100 


20 


Fast Service-Lap 
2.37 Decelakron Setting 46 


80 


~ 
oO 


© 
fo) 


Slow Service-Lap 
2.06 Decelakron Setting 


P 
© 


Initial Speed, mi. per hr: 
w 
oO 


30 


1000 2000 3,000 000 
Stop Distance (corrected for grade), ft. 
Stopping distances with A H S C brake equipment 


valve handle, the hunch circuit was automatically broken 
at the point in brake-valve movement where straight-air 
pipe pressure started to develop. As soon as the hunch 
on the trainagraph in car 1 indicated that the brake 
application had been started, the hunch switch was 
thrown over to its “time” position. Test records were 
continued until the train came to a stop, at which time 
the hunch and time circuit was broken to provide a stop 
indication on all the records. The stopping time was 
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Table II — Performance Data From Road Tests of A H S C Brake Equipment 


on the “City of 


State of charge 


Stop beginning of t 
Type distance 
o Gradeat Initial Stop Stop correcte Front car 
Test appli- stop, per speed, time, distance, for 
No. cation* cent m.p.h. sec. ft. grade, ft. B.P. S.R. 
1 SS-L -0.50 9.7 8.1 78.5 70 112.0 105.0 
2 SS-L 0.50 19.3 18.8 303.0 270 116.0 107.0 
3 SS-L -0.50 39.0 26.6 808.0 748 115.0 108.0 
4 SS-L -0.50 59.8 36.7 1750.0 1630 115.0 107.0 
5 SS-L 0 77.7 43.8 2732.0 2732 112.5 109.5 
6 SS-S +0.10 20.0 13.0 249.0 254 115.0 106.0 
z Ss-S +0.07 38.2 17.2 623.0 630 116.0 110.0 
22 FS-S 0 87.9 37.0 2716.0 2716 115.0 109.5 
8 FS-S +0.10 60.2 28.8 1597.0 1618 115.0 110.0 
24 Fs-L +0.14 70.5 28.2 1650.0 1674 114.5 106.0 
10 FSL 0 38.9 15.6 500.0 500 111.5 100.0 
24 SS-L 0.14 84.9 43.3 3128.0 3070 115.0 109.0 
14 S-S 0.10 40.9 15.8 535.0 530 114.5 106.0 
25 Ss-S -0.15 88.5 43.7 3460.0 3390 112.0 104.5 
1l Fs-L 0.11 61.0 26.4 1256.0 1241 114.0 102.0 
18 SC-E ~0.10 60.7 23.7 1273.0 1260 113.0 104.0 
29) TC-S -0.10 20.3 10.6 236.0 227 98.0 90.0 
2l TC-C -0.14 73.4 46.4 3358.0 3275 108.0 96.0 
12 FS-L -0.18 82.6 36.2 2505.0 2463 113.0 105.0 
16 FS-S -0.05 83.1 36.5 2585.0 2570 115.0 110.0 
32 AS-30 -0.13 61.3 44.2 2710.0 2635 106.0 94.5 
35 AE +0.24 61.4 28.6 1592.0 1642 90. 87.0 
Standing tests — Made between 
K AS.-10 asi RNA oe sage 
L AS.-40 
M = AS.-20 
o E 


Test Conditions: 
Tests 1, 2, 3, 4, 5, 6, 7, 8, 22, and 23, inclusive were run westbound. 
Wind velocity was practically zero for all tests. 
All stops were made over tangent track. 
Origina! Decelakron setting: w-pressure service—2 mi. per hr. per 
and emergency—3 mi. per hr. per sec., wide open. 
*Legend: 
SS-L—Slow service, brake valve lapped at first Decelakron response. 
SS-S—Slow service, brake valve continuously in service position. 
-FS-L—Fast service, brake valve lapped at first Decelakron response. 
FS-S—Fast service, brake valve continuously in service position. 
SC-E—Safety control emergency; straight air. 
TC-S—tTrain control, exceeding speed limit. 
TC-C—Train control, change in indication not acknowledged. 
AS-30—Automatic service, application, 30-Ib. reduction. 
_ _AE—Automatic emergency. 
Notes: 
A—Brake valve unintentionally moved to release for an instant when 
B—Off scale with Buff at stop. Operator moved brake valve to lap fo 
C—After test No. 6, Decelakron setting was raised approximately 0.5 
D—OFff scale with Buff at stop. 
E—After test No. 23, high-service setting screw turned in 1.25 turns 
F—All temperatures on eastbound tests were taken from the tire; tem 
G— Automatic electric operation cut out; safety control operative. Ch 
H—Safety control cut out. 


San Francisco’’ 


at Shoe temp., 
est Retardation, Brake cyl. pressure, lb. deg. F., on 
m. p. h. ——— ——~ truck No. 
Rear per sec. Front Rear 5 
car TERE ET 
B. P. Max. Min. Max. Atstop Max. Atstop Rear Rear Notes 
110.0 3.4 as 30.0 10 32.0 10.0 Gid eo eeee 
111.5 wre a 32.0 11 32.0 10.0 aren Note A 
111.0 2.8 1.8 47.0 11 50.0 13.0 Wits mate CAREER 
111.0 2.6 1.8 78.0 14 80.0 13.0 Toy aces? TOREA 
109.0 2.2 1.6 87.5 S 91.0 22.0 370 280 ...... 
110.5 4.5 2.8 41.0 20 43.0 25.0 rea ene Note B 
113.0 7.0 4.8 72.0 15 75.0 17.0 Tan am Note C 
112.0 5.5 _ 97.0 14 97.0 16.0 340 389 Note D 
112.5 4.5 es 95.0 11 95.0 12.0 Wii E EEEE 
110.5 5.0 si 95.0 16 95.0 11.0 PAN Sa Note E 
106.0 4.4 3.8 84.0 14 79.0 17.0 Waste ha EaD 
111.5 3.5 2.0 95.0 11 95.0 11.0 250 220 Note F 
110.5 as 3.5 93.0 22 93.0 40.0 2a E 
108.0 7.0 3.9 92.0 21 94.5 22.0 360 285 
109.0 4.0 2.8 91.0 10 92.0 17.5 oe sath 
109.0 6.0 4.8 90.0 28 92.0 40.0 ae 
93.0 7.0 ar 50.0 21 52.0 26.0 NA 
102.0 7.0 55.0 30 56.0 35.0 iie 
109.0 5.0 94.0 21 94.0 22.0 iba! IERE 
111.0 7.0 94.0 50 95.0 40.0 P RE 
100.0 6.5 85.0 32 54.0 54.0 ao ea Note G 
89.0 aS, wa 53.0 53 54.0 54.0 240 250 Note H 
running tests Nos. 16 and 32. 
bead is ae 14.0 19.0.0 see ade" chet Areia 
30.0 SSOP ate sis Ret 
22.0 240 oe ep Cik, RAAY 
48.0 92:5) & Reqs tank vith.) Spates 


The remainder were run eastbound. 


sec., wide open; high-pressure service—2.5 mi. per hr. per sec., wide open; 


Decelakron operated, then back to lap. 
r an instant. 
mi. per hr. per sec. 


to 2.37 m.p.h. per sec. in lap. 
peratures taken during the eastbound run were from the shoes. 
ange-over to automatic position. 


also obtained by several observers by means of stop 
watches. 

The stopping distances were not measured on the track 
except on four tests made over the two sections of meas- 
ured track. One of the observers in the cab made a 
record of the initial speed as recorded on the train speed- 
ometer, the brake-valve manipulation, the general func- 


Table ITI — Decelakron Settings for the Various Tests 


Settings, m.p.h. per sec. 


Full open Lap 
Test number and Low High Emer- Low High Emer- 
setting service service gency service service gency 
Initial setting, tests 1 
to 6, inclusive .... 2.0 2.50 3.0 1.56 2.06 2.56 
Second setting, tests, 
7. 22, 8, and 23 ... 2.0 2.94 3.5 1.56 2.50 3.06 
Third setting, tests 10 
to 35, inclusive, in 
the order of test se- 
quence ........66.. 2.0 2.81 3.5 1.56 2.37 3.06 


tioning of the Decelakron and the approximate location 
of the stop in regard to mile posts. Another observer 
acted to maintain communication between the test crew 
and the engineman. 


The Test Program 


Some of the test instruments were applied to the cars 
before the train left the Pullman plant at Chicago. The 
remainder of the test equipment was installed at the 
Union Pacific car shops in Omaha, just prior to the tests. 
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The instruments were checked to insure that records 
could be obtained which would be usable in working up 
the test data. It was impossible with the equipment at 
hand to provide for hunch and time on the tracer pulley- 
type speed-distance recorder located in car 11. Since 
this instrument had been installed merely as a check, the 
time and hunch were omitted during the tests and the 
speed records were taken from the instrument located in 
car 3. The instrument in car 11 was run during all of 
the tests and proved itself a reliable means of obtaining 
these data. A number of the records were worked up, 
assuming constant paper speed, and the results were 
comparable with those obtained on the spark coil machine 
in car 3. 

Facilities did not avail themselves before the start of 
the test run for checking the 220-volt a. c. circuit which 
was used to drive the trainagraphs. This power was 
supplied by an auxiliary generator located on the train, 
and at the time the instruments were installed and 
checked the auxiliary engine could not be operated. This 
circuit, however, was checked at the start of the test run 
and, by means of putting the two trainagraphs in series, 
it was possible to operate the 110-volt motors success- 
fully. The speed of these machines varied slightly, be- 
cause of the change in frequency with auxiliary-engine 
speed, but, since the records contain a time indication, 
they could be worked up accurately. 

The weight on each of the axles of the train had been 
determined by actual weighing at the Pullman plant. 
The leverage ratio between the brake cylinders and brake 
shoes was calculated from drawings furnished by the 
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Test No. 1—Straight-air slow-service stop from an initial speed of 9.7 
m.p.h. with brake valve lapped at first Decelakron response—Stopping 
; distance 78.5 ft. 


Union Pacific. From these two sets of data, the braking 
ratio for each axle was determined. These values are 
shown in Table I. The braking ratio averaged 222.2 per 
cent for the power trucks and 250.3 per cent for the car 
trucks based on 110 Ib. cylinder pressure. The overall 
braking ratio during the test run was 238.1 per cent. 

The operation of the pneumatic and electric equipment 
was checked as completely as time would permit. A 
check of the records showed straight-air and automatic 
operation to be as intended. It was impossible, however, 
to obtain all of the standing-test data which were re- 
quired in the original test schedule. However, the piston 
travel was checked on all of the cars and a check was 
made to insure that effective applications were being 
received at the wheels before the test run was started. 

The train left Omaha and ran westward as far as 
Columbus, Nebraska. During this run a total of 10 run- 
ning tests were made. On the return trip 14 running 
and 5 standing tests were made. When the train reached 
Omaha, the test instruments were removed and the train 
was prepared for a run to San Francisco where it was 
started in revenue service. 

The first series of tests were slow service electro-pneu- 
matic applications with the brake valve lapped when the 
Decelakron first operated. During this series of tests the 
Decelakron was set at 2 m.p.h. per sec. in low service 
(under 35 Ib. brake-cylinder pressure) ; 2.5 m.p.h. per 
sec. in high service (over 35 lb. brake-cylinder pres- 
sure) ; and 3.0 m.p.h. per sec. in emergency. All of these 
rates were the values with the Decelakron wide open. 
No high rates of deceleration were apparent during this 
series and so the Decelakron setting was raised approxi- 
mately 0.5 m.p.h. per sec. immediately following test 
No. 6. This setting resulted in too high rates of decele- 
ration as evidenced by the fact that 95 Ib. cylinder pres- 
sure was obtained on tests at 60 m.p.h. and over, in 
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Test No. 24—Straight-air slow-service stop from an initial speed of 


84.9 m.p.h. with brake valve lapped at first Decelakron response— 
Stopping distance 3,128 ft. 


which cases venting did not occur until the speed had 
reduced to about 20 m.p.h. This venting was too late to 
prevent a rate of deceleration near the end of the stop of 
about 4 m.p.h. per sec. The Decelakron was set slightly 
lower for the return trip from Columbus, and after the 
completion of the tests, was set back to the original value. 

Low-service setting relates to the adjustment whereby 
minimum brake-cylinder pressure is retained at the end 
of the stop. This prevents complete dumping of brake- 
cylinder air by the Decelakron as the retardation rate 
continues to increase at very low speeds. The low-ser- 
vice setting was not changed throughout the tests. High- 
service setting relates to the Decelakron adjustment as 
it affects maximum retardation rate during a high-service 
stop. The high-service setting can be adjusted inde- 
pendently of the low-service and emergency settings. 
Emergency setting has the same significance as high- 
service setting except that it permits a somewhat higher 
maximum retardation, and this adjustment governs only 
in the case of an emergency brake application. It is also 
necessary to distinguish between lap and full-open maxi- 
mum retardation rates as they are governed by the 
Decelakron setting. Under either condition of high- 
service or emergency, the difference between lap adjust- 
ment and full open is governed by the resistance of the 
spring which controls the movement of the Decelakron 
weight. In these particular tests, the initial resistance 
of the spring was such as to cause a retardation rate 
differential of 0.44 m.p.h. per sec., i.e., the high-service 
and emergency settings for the full-open position will 
show an increase of 0.44 m.p.h. per sec. over the cor- 
responding settings in lap position. Unless otherwise 
specified, reference to any Decelakron setting indicates 
the adjustment in the wide-open position. For the exact 
Decelakron setting for each test see Table III. 

Four principal kinds of electro-pneumatic applica- 
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Test No. 6—Straight-air slow-service stop from an initial speed of Test No. 25—Straight-air slow-service stop from an initial speed of 
20 m.p.h. with brake valve continuously in service position—Stopping 88.5 m.p.h. with brake valve continuously in service position— 
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Test No. 10—Straight-air fast-service stop from an initial speed of Test No. 12—Straight-air fast-service stop from an initial speed of 
38.9 m.p.h. with brake valve lapped at first Decelakron response— 82.6 m.p.h. with brake valve lapped at first Decelakron response— 
Stopping distance 500 ft. Stopping distance 2,505 ft. 
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Test No. 14—Straight-air fast-service stop from an initial speed of 
40.9 m.p.h. with brake valve continuously in service position— 
Stopping distance 535 ft. 


tions were used in the tests. The first consisted of slow 
service applications with the brake valve returned to lap 
when the Decelakron first responded. The second series 
was also slow service, but with the brake valve allowed 
to remain continuously in service position. The third 
and fourth series consisted of fast service applications 
with the brake valve lapped on Decelakron response, and 
also with the brake valve remaining continuously in ser- 
vice position. These tests were made in the order shown 
in Table II. 

The equipment was changed over to automatic setting 
for running tests Nos. 32, 35 and 39. The feed-valve 
pressure was reduced to 90 Ib. for all of the automatic 
tests. One of these tests was a full service application 
from 61 m.p.h. in which the stop distance was 2,710 ft. 
Another was automatic emergency application from 61 
m.p.h. which resulted in a stop distance of 1,592 ft. The 
third test, No. 39, was made to demonstrate running 
releases and applications and is not reported in detail 
inasmuch as it was impossible to comply with the selected 
program for this test, and the test was completed over 
track of varying grade and curvature. 

In order to demonstrate the effectiveness of train con- 
trol, two applications were made, one by exceeding the 
speed limit and one by failing to acknowledge a change 
in indication. During these tests the equipment worked 
as intended, but the retardation rate near the end of the 
stop was as high as 6.5 m.p.h. per sec. During these 
train-control applications the hunch on the brake valve 
was broken manually at the proper time. This manual 
hunch was necessary because the brake-valve handle was 
left in release position, at least for the major part of the 
stop time, in order to simulate a condition when the 
engineman was incapable of proper response. The opera- 
tion on these tests was considered satisfactory. 

Five standing tests, made while the train was waiting 
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Test No. 22—Straight-air fast-service stop from an initial speed of 
87.8 m.p.h. with brake valve continuously in service position— 
Stopping distance 2,716 ft. 
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Test No. 32—Automatic service stop from an initial speed of 61.3 

m.p.h. During this test automatic electric operation was cut out bet 

the safety control was operative; change-over to automatic— 
Stopping distance 2,710 ft. 
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Test No. 20—Train control, exceeding the speed limit—Stopping dis- 
tance 236 ft. from an initial speed of 20.3 m.p.h.—Retardation at 
stop 6.5 m.p.h. per sec. 
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Test No. 35—Automatic stop from an initial speed of 61.4 m.p.h.— 
Stopping distance 1,592 ft—During this test the safety control was 
cut out 
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Test No. 21—Train control, change in indication unacknowledged— 
Stopping distance 3,358 ft. from an initial speed of 73.4 m.p.h— 
Retardation at stop 5.5 m.p.h. per sec. 


on a passing siding, were run to provide records of pres- 
sure development during 10-lb., 20-lb., 40-lb. and emer- 
gency reductions. The equipment functioned as intended 
during all of these tests. The general results obtained 
on the tests are shown in Table IT. 


Discussion of Test Results 


Stopping Distance—No complete series of tests were 
made under any one condition of brake-valve manipula- 
tion and Decelakron setting. For this reason it was 
impossible to draw accurate conclusions as to relative 


` stopping distances obtained under each of the conditions 


of tests. There were only two series of tests which con- 
tained more than two similar tests. One series consisted 
of slow service applications with the brake valve lapped 
at Decelakron response, which included five tests under 
the same conditions. Another series consisted of fast 
service applications with the brake valve lapped at the 
Decelakron response, which included four tests under the 
same conditions. However, these two series were made 
with different Decelakron settings which are given in 
Table III, and therefore are not directly comparable. 
The stopping distances for these two series are plotted 
as curves in one on the graphs. The other points under 
different conditions are plotted on this curve sheet as 
points only. This graph shows the test numbers for 
each of the points and the conditions of each test can be 
readily obtained from the legend in Table II. The stops 
were about 15 per cent longer in slow service than in 
fast service, but were practically the same irrespective of 
whether the brake valve was lapped or remained in ser- 
vice throughout the stop. The stopping distance was 
about 7 per cent shorter with the 2.37 Decelakron setting 
than with the 2.06 setting. The stopping distance for the 
automatic full service reduction was 54 per cent longer 
than the slow straight-air service stop at the same speed. 
(Continued on page 168) 
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Front end of the Northern Pacific 4-6-6-4 type locomotives. 


Boiler Dimensions and Grate Area Feature Northern Pacific 


High-Speed Freight Power 


Tue Northern Pacific recently placed in service twelve 
4-6-6-4 type articulated locomotives for use in high-speed 
freight service. These locomotives were built by the 
American Locomotive Company and while of somewhat 
smaller capacity than an order of 2-8-8-4 locomotives, the 
first of which was built in 1928* are in many respects 
similar to the earlier ones, particularly in relation to 
total weight, general boiler dimensions and grate area. 
The fire boxes of these 4-6-6-4 type locomotives are de- 
signed to burn Rosebud coal on grates of unusual size. 
The steam-pipe connections to the front and rear cylin- 
ders are similar-to the larger locomotives previously 
mentioned. 

The boiler of the 4-6-6-4 locomotive is of the straight- 
top radial-stay type and carries a working pressure of 
250 lb. The cylindrical courses of the boiler and the 
top section of the firebox wrapper sheet are of silicon 
manganese steel. The fireboxes and the side sections 
of the wrapper sheet are Lukens carbon steel. The fire- 
box is 2461% in. long by 114% in. wide and a combus- 
tion chamber extends 89 in. forward in the barrel of 
the boiler. The grates are 192 in. long; the remaining 
54 in. at the front end of the firebox is separated from 
the grates by a Gaines wall and sealed to form addi- 
tional combustion space. The arch is supported on three 
Nicholson Thermic Syphons, the necks of which are 8 
in. in diameter. The grates are of the Northern Pacific 
rocking pin-hole type developed to burn the Rosebud 
coal which is high both in moisture and in ash and of 


* For a description of these locomotives, see the Railway Age for De- 
cember 29, 1928, page 1295 


or a description of these locomotives see the Railway Age, December 
19, 1936, page 900 
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Single expansion articulated 
4-6-6-4 type locomotives de- 
signed to burn Rosebud coal 
similar in general character- 
istics to 2-8-8-4 type first 
built for same road in 1928 


relatively low heating value. The coal is fired by a 
Standard modified Type B stoker, which is of the same 
general design and size as that installed on the 2-8-8-4 
type locomotives. The smokebox is fitted with the rail- 
way’s standard Cyclone spark arrester. 

Flannery type MX flexible staybolts are applied in 
the breaking zones in the corners and along the tops of 
the side sheets, and in three of the lower rows of radial 
stays. A complete installation of flexible staybolts is 
applied around the combustion chamber. The tube 
sheets are laid out for the Type A superheater, in the 
header of which is included the American front-end 
throttle. All of the locomotives are fitted with Worth- 
ington No. 6SA feedwater heaters, and the boilers are 
equipped with Barco low-water alarms. Blow-off cocks 
are of the Wilson pneumatic type, two of which ‘have 
connections to pipes in the boiler for sludge removal 
and discharge into a muffler on top of the boiler. 

The frame construction of these locomotives follows 
closely that employed on the Union Pacific 4-6-6-4 type 
engines ¢ delivered by the same builder last fall. The 
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The Northern Pacific high-speed freight locomotive 


cast-steel cylinders of the earlier locomotives, however, 
are of three-piece construction, while those on the North- 
ern Pacific are of two-piece construction and are so de- 
signed that all four cylinder castings are interchangeable. 

The frames are cast-steel of the bar type, the rear 
unit being bolted at the back end to the cradle casting 
and at the front to the cylinders and articulation hinge 
casting. The bracing of the rear frames is of conven- 
tional arrangement. 

On the front engine, which has no rigid connection 
to the boiler, the frames are braced by a series of trunk 


Comparison of the General Dimensions of the Northern 
Pacific 4-6-6-4 and 2-8-8-4 Type Freight Locomotives 


4-6-6-4 2-8-8-4 
Bniet i. cits presen entices American American 
Vear® Built. cccceewosewssw sgae 1936 1928 
Rated tractive force, Ib............ 104,500 139,900 
Booster tractive force, Ilb.......... socors 13,400 
Total tractive force, Ib.......... .. 104,500 153,300 
Weight on drivers, lb............- 435,000 554,000 
Total engine weight, Ib............ 624,500 715,000 
Total engine and tender weight, lb. 1,023,000 1,116,000 
Cylinders — number, and diameter 
nd stroke iiiste sii e543 505 ESN 4—23 x 32 4— 26 x 32 
Boiler pressure, Ib................ 250 250 
Grate area, sq. ft... 2... 5cc002e008 152.3 182 


Total evaporative heating surface, 
fi 5,832 
2,114 (Type A) 


9G. ft. ore cree e sees ee ceeneaes 7,673 
Superheating surface, sq. ft....... 3,219 (Type E) 


castings of box section. ~The first of these extenas from 
the bumper back under the cylinders and terminates just 
ahead of the front pedestal. It carries the brake cylin- 
ders. The intermediate section extends back past the 


Arrangement of piping on the boiler 
back head 
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second pedestals and supports the centering device and 
valve-gear castings. The rear section includes the back 
pedestal and the articulation hinge assembly as well as 
the front-engine stabilizing device. All these trunk cast- 
ings are securely bolted together and attached to the 
frames by flanges which are securely bolted to the front 
and back legs of all pedestals. They thus form a con- 
tinuous torsion-resisting support from the front to the 
rear end of this unit. 

The boiler is supported at one point on the front 
frame system and the stabilizing device, which is simi- 
lar to that applied on the Union Pacific locomotives 
previously referred to, tends to prevent synchronous 
rocking oscillations of the front frame system about the 
boiler support as a pivot. This is a friction device, the 
movable element in which is attached to a crank arm on 
the horizontally pivoted hinge casting at the rear end of 
the unit. Further resistance to the setting up of syn- 
chronous vertical rocking of the front frame system is 
provided by a snubbing device in the engine truck of 
the same type as that employed on the Union Pacific 
locomotives. 

The six-coupled driving wheels in each unit are of 
the builder’s Boxpok type. The driving axles on eight 
of the locomotives are fitted with Timken roller bear- 
ings mounted in two-piece housings. On four of the 
locomotives the driving axles are fitted with crown-bear- 
ing boxes and Franklin grease cellars. The main boxes 
are of the Grisco type. The pedestals on these locomo- 
tives are fitted with Franklin adjustable wedges. The 
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front pair of driving wheels in each unit is fitted with 
the Alco lateral cushioning device. 
The locomotives are fitted with Alco lateral resist- 


Looking inside the firebox 
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Commonwealth six-wheel equalized 

tender truck equipped with Tim- 

ken roller bearings and Simplex 
unit-cylinder clasp brakes 


ance trucks of the geared roller type. These are de- 
signed to produce a low initial resistance, building up 
to a higher constant resistance after about 1 in. move- 
ment. A vertical damping device with rotating friction 
plates designed by the builder is incorporated in these 
trucks. The trailing truck is of the Commonwealth four- 
wheel Delta type. The centering device in these trucks 
is arranged with a low initial resistance, building up 
to a higher constant resistance after a small movement, 
similar in function to that on the engine trucks. The 
axles of both trucks are fitted with Timken roller bear- 
ings; those on the inside journals of the engine truck 
are of the single-housing type. The front axle of the 
trailing truck is also equipped with the Timken lateral 
motion device. The engine truck and the front axle of 
the trailing truck have Bethlehem heat-treated wrought- 
steel wheels, as do the tender trucks also. The rear 
trailing-truck wheels are cast-steel centers with steel 
tires. 

The main and side rods are of carbon steel, fitted with 
floating bushings on the main pins and solid bushings on 
the front and back pins. The main crank pins are of 
low-carbon nickel steel and the others of carbon steel. 


Solid Z-section piston heads of electric cast steel are 
employed. These are fitted with the Locomotive Fin- 
ished Material Company’s bronze packing rings. The 
piston rods are of carbon steel and the crossheads of 
Univan cast steel, fitted in guides of the multi-bearing 


Commonwealth four-wheel trailer truck equipped with Timken roller bearings 
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type. The crosshead bearing surfaces are lined with 
blocked tin. The piston rods and valve stems are fitted 
with U. S. metallic packing and Viloco lubricators are 
applied to the piston rods. The cylinder bushings, valve 
bushings, valve packing and bull rings are of Hunt- 
Spiller gun iron. 


General Dimensions, Weights and Proportions of the 
Northern Pacific 4-6-6-4 Type Locomotives 


AUTOS Ogata ae arae bee Read aD ere Rasen Northern Pacific 
Builder ......... PORT iw alain seceeeeese American Locomotive 
Company 
Type Of locomotive aeo deep oos ee . 4-6-6-4 
ROSA. CREE 55.606 EETA ARA E AEE Z-6 
Rond. number'a’ asraon s aA aa PE esaa 5100-5111 
Dáte: BUNT iinis or SAK sake’ aE SNRA ES 1936 
a A E a T E E TEN S O RN Freight 
Dimensions: 
Height to top of stack, ft. and in. ........... 16-11% 
Height to center of boiler, ft. and in. ........ 11- 0 
Width overall, ft. and Meiera en EA 12- 1 
Cylinder centers, both engines, in. ........+.. 91 
Weights in working order, 1b.: 
On drivers .....>. 435,000 


On front truck 73,000 
On trailing truck 116,500 
Total engine 624,500 
Téndeét® sviten 398,500 
Wheel bases, ft. and in.: 
Driving: cererii 35- 1 
igid e os0-8 seme 


Engine, total 


Ti vings vessat «alors EE EFTA N EN 69 
Front truk aers aae E T 33 
PAU THU, ak ea L ANENE ES TEE E TY 37 front 
45344 back 
Engine: : 
Cylinders, number, diameter and stroke, in. 4-23 x 32 
Valve: gear; type: oki acta asin cose ia anaE Walschaert 
Valves, piston type, size, in. ........--.000- 12 
Maximum travel, in. srana ior Dossa os os 03's 7% 
Steam. Jap, ine NE OT ARN ative eel 1°/29 
Exhaust clearance; ins. seis cere esis tiv caee one % 
| OS Pea E SETE Eiri teeta rt ier yA ores 5/16 
Cut-off in full gear, per cent irsta 84.7 
Boiler: 
TPE ROC RET NI SOCIO CO INTC PET Straight-top 
Steam pressure, lb. per sq. in. ..........0-- 250 
Diameter, first ring, inside, in. ............. 96% 
Diameter, largest, outside, in. ..... aise Bynes ae 102 
Firebox; length, ins. noeden ranon OE aA 246-14 
Firebox, (widths 107) 3.4 sés:c oeeaerGiecaaee a 114% 
Height mud ring to crown sheet, back, in. .. 78% 
Height mud ring to crown sheet, front, in. .. 90 
Combustion chamber length, in. ............ 89 
Thermic syphons, number ..............4--- 3 
Tubes, number and diameter, in. ... 192-2% 
Flues, number and diameter, in. 73-5 
Length over tube sheets, ft. and in 23-0 
Fuel aeisi ran AREA TIY 5 Fa . Rosebud coal 
Grate type .. (U. P. round-hole 
l table 
Grate cdréa; $9). £0). itana Sa,P pi saieeeay 152.3 
Heating surfaces, sq. ft.: 
Firebox and comb. chamber ................ 626 
Thermic BYPhons~ nsi nna oeivarn nee Oana EET 213 
Pirebox;: (Otall cinch déaaded Jae avis base a cesta 839 
Tubes: and! “ues: soacra 540 Norse cng S08 4,993 
Evaporative, ‘total eae Ir REETA r 5,832 
Superheater (Type A) Vosusoitsoesvessirs dK 2,114 
Combined evap. and superheat. 7.946 
Feedwater heater, type ....-..... Worthington 6Sa 
Tender: 
SRE > sca 3:0 aise os Sralcie atone n ei als Paine hee Semi-Vanderbilt 
Water ‘capacity; ‘gallo. 25<5ssa0 sev ton dees 20,000 
Fuel capacity; tons eii sdiri nimi wisaksed cas 27 
REHOME assole ya EEAO FPT ETE Six-wheel 
Journals;; Gia... nenien oa Ovals bat . 6.754 (roller bearings) 
General data, estimated: 
Rated tractive force, engine, lb. ............ 104,500 
Weight proportions: v wega- 
eight on drivers + weight engine, per cent.. 69.8 7% 
Weight on drivers + tractive force .......... 4.17 
Weight of engine =- comb. heat. surface ...... 78.8 
Boiler proportions: 
Firebox heat. surface, per cent combined heat. 
surface .... 10.5 
Tube-flue heat 
surface ...... 63.0 
Superheat. surfa 
SUSTACE ENTE 6.6 
Firebox heat. surface -+ grate area 5.5 
Tube-flue heat. surface + grate area ......... 32.8 
Superheat. surface grate area ............. 13.8 
Combined heat. surface + grate area ........ 52.0 
Tractive force + grate area .............00.. 685.0 
Tractive force combined heat. surface ..... 13.2 
Tractive force x dia. drivers combined heat. * 
surface ......... Waa aaa Sorte ree 07.5 
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The valve motion on these locomotives is of the Wal- 
schaert type arranged so that the link blocks on both 
front and back units are in the lower portion of the link 
in the go-ahead position. The reverse gear is the Alco 
Type G. 

Each locomotive is fitted with one Detroit hydrostatic 
lubricator, which furnishes oil for the stoker and air 
compressors, and four force-feed lubricators. Two of 
these are Detroit six-feed, 32-pint, located on the front 
engine with feeds to cylinders, valves and guides. The 
other two are King 30-pint lubricators, one a six-feed 
and one a seven-feed, located on the rear engine with 
feeds to cylinders, valves, guides, steam-pipe joints and 
hinge pins. 

The two 8%-in. cross-compound air compressors and 
the hot-water pump are mounted on the smokebox front, 
which is of cast steel with the brackets for the pump 
and strap portion of the Okadee hinge cast integral. 
Two sandboxes of large capacity are applied on top of 
the boiler. The running boards are Safkar type plates. 
The air-brake equipment is Westinghouse No. 8-ET. 

The tender tank is of the semi-Vanderbilt type with 
a coal capacity of 27 tons and a water capacity of 20,- 
000 gallons. The tender frame is of the General Steel 
Casting water-bottom type, and the tank is of welded 
construction throughout. The coal space is fitted with 
a Standard Stoker coal pusher. 

The tender trucks are of General six-wheel equalized 
type and are fitted with Timken roller bearings. The 
truck clasp brakes are of the Simplex unit-cylinder type. 

The principal dimensions and data are shown in one of 
the tables. 
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Interior of one of 12 passenger cars under construction at the Newport 

shops of the Victorian Railways of Australia. The truck frames, truck 

bolsters, center sills, side sills, roofs, and side sheets are all of light- 

weight design incorporating U.S.S. Cor-Ten Steel. All the floor 

sheets are of 20-gage plug-welded corrugated material welded to 54p-in. 

floor longitudinals. The cars are for one of the Victorian Interstate 
express trains 
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Injector Operated 
By Single Control 


Complete control by means of a single operating lever 
is perhaps the outstanding feature of the Type S in- 
jector recently developed by William Sellers & Company, 
Inc., 1600 Hamilton Street, Philadelphia, Pa. This 
injector is so designed that the several functions such 
as opening the water valve, opening the steam valve 
and closing the overflow are performed by means of a 
single control. The Type S injector is of the combined 
lifting and non-lifting type so that it may be located 
high enough above the rail to eliminate the possibility of 
damage from the roadway and yet drain the water from 
the lowest point in the tank. One of the features of this 
injector is that of quick starting, there being embodied 
in the design a self-closing overflow which eliminates 
loss of water along a roadway when the injector is start- 
ing or feeding. Other important features are the pre- 
vention of damage to tank hose as a result of steam 
passing back into the tank, also the positive prevention of 
damage to the injector body and the bulging of steam 
pipes as a result of water hammer. 

One of the accompanying drawings shows the ar- 
rangement of the operating lever and connections as well 
as a sectional view of the injector itself. The functions 
of the injector are controlled by the lever A which when 
pulled wide open feeds the boiler at maximum capacity. 
In order to throttle the injector feed so as to supply the 
boiler at a rate less than maximum capacity, this lever 


Water from aa 
Tender 


Delivery 
to Boiler 


Arrangement of the operating lever and connections and a sectional 
view of the Type S injector 
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Its location is not 
limited by the height of the tender bottom 


A typical installation of the Type S injector. 


is moved forward to the desired position. The move- 
ment of the lever A to the extreme forward or down 
position completely stops the feeding. When the lever 
A is pulled back toward the operator the rod B moves 
upward causing the lever C to rotate on its fulcrum pin 
H. This movement in turn pushes upward the two links 
D and the yoke E. The upward movement of this yoke 
E is however not in a straight line but fulcrums on 
the pin J so that the pin K describes a partial arc and 
raises the spindle F. The steam valve, which is at- 
tached to the lower end of the spindle G, is held on 
its seat by the full boiler pressure whereas the water 
valve, attached to the spindle F, is subjected only to the 
downward pressure of the water in the tank. As the 
spindle F reaches its maximum upward stroke and the 
water valve stops against its stuffing box any further 
movement of the lever A causes the yoke E to fulcrum 
about the pin K and raises the spindle G and the at- 
tached steam valve from its seat. When the steam valve 
reaches its maximum opening the jet within the injector 
tubes is completely formed and as it reaches a velocity 
sufficient to overcome boiler pressure it raises the line 
check valve L from its seat. When this line check valve 
moves upward it lifts a small pilot valve attached to it 
from its seat thereby admitting pressure through a--port 
to a chamber above the overflow valve M exerting a 
downward pressure on the latter locking it to its seat. 

In order to throttle the injector feed to suit the 
evaporation of the boiler the lever A is moved partly 
forward causing a downward movement of the rod B, 
the lever C, the link D, the yoke E and then fulcrums 
on the pin J. The movement of the latter is reversed 
from that which occurred on the opening movement. 
the boiler pressure being under the steam valve attached 
to the spindle G so that the steam valve cannot move 
downward to its seat until the water valve attached to 
spindle F is first seated. Further upward movement 
of the lever A serves to seat both the water and the 
steam valves. Boiler pressure then closes the line check 
L and the pilot valve, the pressure then being permitted 
to exhaust from the chamber above the overflow valve 
which opens and permits any excess water to drain 
from the injector casing. 

The Type S injector is made in three sizes, the Type 
SL being designed for the delivery of 4,900 to 5,800 
gal. per hear the Type SR for 6, to 7,500 gal. per 
hour and the Type SW for capacities of 8,000 to 12,000 
gal. per hour. The Type X injector is similar in general 
construction to the Type S but is designed for operation 
at boiler pressures up to 350 Ib. 
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Timken Fuel-Injection Pump 
For Diesel Engines 


To meet the demand for a dependable high-speed solid- 
injection fuel pump for Diesel engines, The Timken 
Roller Bearing Company has developed two sizes of mul- 
tiple-unit, integral-cam-shaft pumps, one using a 4 to 
9 mm. range of plunger sizes and the second a 5 to 
11 mm. range. At present these pumps are being made 
for one-, two- and six-cylinder engines. These fuel 
pumps are the result of three years of laboratory de- 
velopment plus a full year of testing in the field on com- 
mercially-operated Diesel trucks, buses and tractors. 

As will be seen from the accompanying diagrams, these 
pumps are of the cam-operated helical-plunger type, the 
metering being adjusted at the factory and sealed. At 
the lowest position of the plunger the cylinder receives 
a charge of oil from the feed line, which is kept filled by 
a special feed pump connected to the fuel tank. De- 
livery of the fuel to the engine starts as soon as the 
piston covers the inlet port and ends when the upper 
helical edge of the annular groove in the piston opens 
the overflow or by-pass port on the opposite side of 
the pump cylinder wall, releasing the pressure to the 
discharge line. The effective delivery stroke of the 
piston may be regulated by turning the piston in its cyl- 
inder or barrel to vary the point of the delivery stroke 
in which the overflow port is uncovered. 

An outstanding feature of these Timken pumps is 
that they are driven by constant velocity cams. Thus 
the delivery speed of the fuel entering the combustion 
chamber of the engine is maintained constant at a speed 
adapted to the rate of combustion, thereby increasing the 
engine efficiency and fuel economy. The deceleration 
portion of the motion comes late in the stroke, thus per- 


The three views in this drawing show, from right to left, a 
vertical section through the pump, a horizontal section through 
the rack stop and a horizontal section through the rack 


mitting the use of a lighter spring and reducing the 
spring load between the tappet and the cam. 

For adjusting the pistons to vary the amount of fuel 
delivered, a simple and positive method has been de- 
vised. This comprises a rack rod which extends hori- 
zontally along the rear face of the pump, meshing with 
precision cut gears on the upper ends of the driving 
sleeves. The upper or driving sleeve for each piston 
may thus be rotated on the barrel of the pump. This 
upper sleeve is tongue and groove connected with the 
lower sleeve, which fits on the piston. As the upper 
sleeve is rotated on the barrel, the lower sleeve rotates 
the piston, thereby changing the position of the helix 
with respect to the relief port. 

Surrounding these sleeves are light helical springs that 
serve to retract the pistons and hold the driving sleeves 
in position. The tappet cup is so designed as to provide 
a minimum of wearing surface between the cam and the 
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Exterior of Timken fuel injection pump for six-cylinder Diesel engine 


pump plunger and is made of a new type graphitic steel 
recently developed by the Steel and Tube Division of 
the Timken Roller Bearing Company. This steel, which 
contains free graphite, can be heat treated to provide 
the extremely hard wear-resisting surface desired and 
the graphite acts as a lubricant retainer in the polished 
surface, thereby assuring positive lubrication at all times 
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and long accurate life under the severe lubrication con- 
ditions which exist in every Diesel injection pump. 
The tappet and spring design is such as to eliminate 
the need for an adjusting screw between the plunger 
and the spring, the tappet cup adjustment depending upon 
the accuracy of the parts. This is not subject to field 
adjustment and is made in the factory to precision 
standards. Riding as it does on the cam, the tappet spins, 
holding wear to a minimum. Likewise its use reduces 
the number of parts between the cam and the plunger 
and permits the installation of a safer spring which is 
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not subject to breakage at annoyingly frequent intervals. 

To adjust the individual metering sleeves on the 
plungers the rack rod is provided with a series of de- 
tachable rack sections which mesh with the gears of the 
metering or driving sleeves. These are adjusted longi- 
tudinally on the rack rod and locked in position by 
means of two horizontally spaced parallel screws with 
conical ends. The space between the two screws is less 
than the space between the conical recesses in the movable 
sections, thus enabling the sections to be moved in slight 
but definite and positive increments as the screws are 
tightened and loosened. 

A special stop is provided in connection with the 
rack rod which controls the metering sleeves whereby 
the maximum amount of fuel delivered to the engine may 
be definitely limited. At one end of the rack a knurled 
nut controlling the stop is provided by means of which 
the maximum amount of fuel can be limited according 
to the altitude at which the engine is working. A series 
of cotter pin holes is drilled through this nut, the space 
between each hole representing the change required in 
adjustment for a thousand foot change in altitude. 

The piston rotating mechanism has several notable ad- 
vantages. The toothed rack sections may be quickly and 
easily removed and replaced when worn or damaged. 
They may also be adjusted independently of each other 
to obtain uniform angular adjustment of all pistons with- 
out removing the rack bar or dismantling the pump. 

As these pumps must operate under pressures running 
as high as 10,000 Ib. per sq. in. and the clearance between 
the plunger and the bore of the pump barrel is only 
.000030 in., it is essential that the housing be specially 
designed to provide the necessary stiffness, for even the 
slightest deflection would affect the accuracy of the 
unit. This has been done by the use of special alloy 
steels to assure the strength needed. 

For convenience in installation and in line with Ameri- 
can practice, Timken fuel injection pumps are all made 
to fit standard bases and all connecting parts conform to 
standard dimensions. Likewise all parts are made on 
the American production plan, being interchangeable and 
easily replaced when necessary directly from conveniently 
located stocks. 

The Type A or small size pumps using a 4 to 9 mm. 
range of plungers is adapted for use on Dissel engines 
up to approximately 150 hp. and operates at speeds up 
to approximately 4,000 r.p.m. The Type B, using a 5 
to 11 mm. range of plungers, is ordinarily used on en- 
gines from 110 to 250 hp., operating at speeds up to 
approximately 3,000 r.p.m. 


Economy Brake Head 
And Wear Plate 


Brake head wear is accentuated by modern high operating 
speeds, developing first on the shelf where the shoe lug 
bears and then on the hanger eye. It follows that toe 
wear develops as soon as the lower shelf is worn so that 
the shoe drops and cuts into the toes. 

To meet this condition, the Illinois Railway Equip- 
ment Company, Chicago, has developed and is now mar- 
keting the Economy brake head and wear plate, in 
which a renewable wear-resisting drop-forged steel plate 
takes all shoe lug and hanger wear. Tapered splines on 
the top and bottom of the plate provide a tight press fit 
in the head. An extended lug on the plate bearing 
against the tension rod locks the plate in the head when 
the beam is assembled. 

This construction is said to make the brake head last 
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Drop-forged steel wear plate, before and after application in the 


Economy brake head 


indefinitely and to meet A.A.R. specifications as an 
approved alternate standard. It assures reliable brake 
head performance at substantially reduced overall cost. 


Light-Weight Nickel-Copper 
Steel Car Doors 


Difficulties previously encountered in cold-forming oper- 
ations which called for deep drawing steel have been 
materially reduced in recent production of box-car doors 
by the Youngstown Steel Door Co., Youngstown, Ohio. 
This manufacturer reports that door panels having a 
three-way draw at the end of each corrugation involved 
less spring back than is usually encountered in the high- 
strength steels. 

Yoley, high-ductility nickel-copper alloy steel pro- 
duced by The Youngstown Sheet & Tube Co., was 
used in the operations. A reduction of 150 Ib. per 
door from the normal weight of box-car doors of com- 
parable-strength carbon steels was achieved. The fab- 
ricating company found that the tight hard scale present 
on sheets of this material does not crack in the forming 
of the sharper angles. 


Box-car doors made by the Youngstown Steel Door Company—Each 
Yoloy door represents a saving in weight of 150 Ib., or 300 Ib. per car 
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The Hancock 
Turbo-Injector 


A Turbo-Injector system for supplying hot feedwater to 
locomotive boilers was described at the Western Railway 
Club feedwater-heating symposium on November 16, 
1936, by W. J. Hall of the Consolidated Ashcroft Han- 
cock Company, Inc., the company responsible for the 
development. The system consists of a four-stage cen- 


at the side of the locomotive and directly below the cab. 

The condensing chamber consists of a drum-like body 
having within it several nozzles and tubes much like 
those used in live-steam injectors. This condensing 
chamber can be located either at the front end of the 
locomotives or at the pumping unit or, if more con- 
venient, it can be located anywhere along the side of 
the boiler. Cold water from the first stage of the pump 
enters this condensing chamber and in passing through 
the nozzles and tubes it entrains exhaust steam from 
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Installation of the Hancock Turbo-Injector on a locomotive 


trifugal pump driven by a steam turbine, a condensing 
chamber, a combination check valve and control valve, 
an operating valve, a by-pass valve, and an automatic 
heating valve. 

With this device hot water is fed to a locomotive 
boiler by pumping the cold water from the locomotive 
tender through the condensing chamber which contains 
several nozzles and tubes quite similar to the nozzles 
and tubes used in a live-steam injector and which, in 
this device, entrain and mix the exhaust steam with the 


The turbine-driven pump unit on the Turbo-Injector system 


cold water. Consequently, the Turbo-Injector may gen- 
erally be classed as an open-type feedwater heater in 
which the exhaust steam mixes directly with the feed- 
water. The principle employed which is new to loco- 
motive practice is the use of these nozzles and tubes 
for entraining exhaust steam from the exhaust passages 
and for mixing this steam with the water. 

The various parts of the system function as follows: 
The steam turbine, which drives the four-stage centri- 
fugal pump, has three stages, is rated at 50 hp., is 
equipped with a governor and runs at a maximum speed 
of 5,000 r.p.m. 

The pump has four stages which are hydraulically 
balanced to prevent end thrust. Both the pump and 
turbine rotors are mounted on a common shaft, and, 
together with their casings which are bolted together, 
form the pumping unit. This unit is normally located 
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the exhaust passages. The resultant hot water is deliv- 
ered back to the pump through the by-pass valve. 

This by-pass valve, which is mounted directly on 
the pump casing at the suction to the second stage of 
the pump, is a pressure-loaded check valve. It receives 
the heated water from the condenser and, dependent 
upon the speed of the pump, either delivers all of this 
hot water to the second stage of the pump or by-passes 
part of it back to the suction of the first stage of the 
pump. The function of this by-pass valve is to maintain 
a proportional pressure differential between the cold 
water delivered to the condenser and the hot water de- 
livered from the condenser. Because of this by-pass valve, 
the Turbo-Injector maintains a constant delivery tem- 
perature at a given exhaust pressure throughout the 
entire capacity range of the pump. This valve also 
makes possible the regulation of the capacity of the 
pump from a maximum down to 30 per cent of that 
maximum. 

The operating valve is to control and to regulate the 
flow of live steam from the boiler to the steam turbine. 
This valve is located either inside or outside of the cab 
within easy reach of the engineman. 

The combination check valve and control valve is 
usually located at the front end of the locomotive and 
placed between the condensing chamber and the ex- 
haust passages. This valve makes it possible to oper- 
ate the pump with the locomotive working or drifting 
or standing. When the locomotive and the pump are 
both working both valves in this combination valve are 
open to admit exhaust steam to the condenser. When 
the pump is not working, but the locomotive is, both of 
these valves are closed to prevent the exhaust steam 
from the cylinders flowing back into the pump. 

The automatic heating valve, which is bolted directly 
to the combined check valve and control valve, admits 
live steam from the boiler to the condensing chamber 
during the periods when the locomotive is standing or 
drifting to heat the feedwater under these conditions 
to a temperature of 200 deg. F. or more. This makes 
it possible to use this system to feed the locomotive 
boiler, whether or not the locomotive is working, be- 
cause it is impossible under any condition to put cold 
feedwater into the boiler. As its name implies, this 
valve works automatically and needs no attention what- 
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soever from the engineman. In addition to the above, 
a pressure and temperature gage is furnished. The 
pressure gage indicates the pressure of the water in the 
delivery pipe so that it is known that water is entering 
the boiler. The temperature gage indicates the tem- 
perature of the water entering the boiler at all times. 

The operation of the Turbo-Injector is as follows: 
With the pump running, the water from the tender 
flows to the first stage of the pump and is delivered 
to the nozzles of the condensing chamber. As the water 
passes through these nozzles and into the condensing- 
chamber tubes, the exhaust steam from the locomotive 
cylinders is entrained and the mixture of exhaust steam 
and water is delivered from the condenser tubes back 
into the second stage of the pump. As this heated 
water passes to the second and to the third and then 
to the fourth stage of the pump, its pressure is built up 
gradually, so that when the water leaves the fourth stage 
of the pump it has sufficient pressure to lift the boiler 
check and discharge into the boiler. 

The weight of the Turbo-Injector complete, includ- 
ing the various valves and exclusive of the piping, is 
1,300 Ib. The pumping unit itself weighs 800 lb. The 
Turbo-Injector has a maximum capacity of 14,000 gal. 
per hr., and its capacity can be regulated to any reason- 
able minimum. 

The feedwater temperature attained varies with and 
depends upon the locomotive exhaust pressure, being 
approximately 15 deg. below the temperature of satu- 
rated steam at a pressure corresponding with the ex- 
haust pressure. For example: Assume a locomotive 
is running with 10 Ib. exhaust pressure. The tempera- 
ture of saturated steam at 10 Ib. pressure is about 240 
deg. F. Under this condition it is said that the feed- 
water from the Turbo-Injector will enter the boiler at 
approximately 225 deg. F. with the savings in fuel and 
water related to the temperature rise of the water. 


Union Pacifie 
Streamliner Brake Tests 
(Continued from page 159) 


The automatic emergency stop was slightly shorter than 
the slow service straight-air stop at a similar speed. 
Rates of Retardation—Rates of retardation were ob- 
tained from accurately plotted speed-time curves made 
from the record obtained on the instruments in car 3. 
The individual curves for runs Nos. 1, 6, 10, 12, 14, 20, 
21, 22, 24, 25, 32, 35 are shown in the various graphs. 
The slope of the speed-time curve was used in de- 
termining the rates of retardation at various time in- 
tervals. The rates of retardation, as obtained on 
the decelerometer and by records of the brake-cylinder 
pressure were also used in determining the points at 
which the retardation changed, as well as maximum and 
minimum values. The average rate of retardation was 
about 2.8 m.p.h. per sec. during all of the stops. The 
tests during which the brake valve remained in service 
throughout the stop gave higher rates than when the 
brake valve was lapped. Automatic full service applica- 
tions resulted in a maximum of 4.2 m.p.h. per sec. Train- 
control applications gave somewhat higher values, such 
as 6.5 and 5.7 m.p.h. per sec., respectively, for tests Nos. 
20 and 21. When the Decelakron was set at its original 
values of 2 m.p.h. per sec. for low-pressure service, 2.5 
m.p.h. per sec. for high-pressure service, and 3 m.p.h. 
per sec. for emergency service, the average rate of re- 
tardation during the stops was approximately 2.25 m.p.h. 
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per sec. with a maximum of 2.75 m.p.h. per sec. Since 
the Decelakron was set back to its original value at the 
end of the tests and prior to placing the train in regular 
service, these retardation values would be expected to 
prevail on the train. 

Brake-Shoe Temperature and Wear—The maximum 
brake-shoe temperature recorded was 380 deg. F. The 
wheel-surface temperature, after the high-speed stops, 
showed a maximum of 360 deg. F. The records of wheel 
and shoe temperatures were not taken on all of the tests, 
and therefore the values just given may have been ex- 
ceeded on several occasions. The records taken were 
obtained after high-speed stops, and should represent 
values which would be expected in service. A small 
amount of metal was found bonded to the wheels after 
the high-speed stops, but it was not enough to cause any 
noticeable roughness. 

Wheel Sliding—Accurate observations were not made 
for wheel sliding during the stops. However, visual ob- 
servations were made just prior to several of the stops 
from high speed, and it was noticed that sliding occurred 
on truck No. 6 for about the last 2 ft. of the stop. The 
wheel revolution record taken on the lead axle of this 
truck showed no evidence that the wheel slid during any 
of the stops. This truck had the highest braking ratio, 
and therefore it would have been more likely for the 
wheels of this truck to slide than for those of any other 
truck. None of the wheels showed any slid-flat spots 
after the completion of the test run. 


Conclusion 


The general functioning of the various parts of the 
A H S C brake equipment was entirely as intended. 
The various devices responded quickly and produced the 
desired results. Stopping distances were within the re- 
quired range and were considered satisfactory by the 
Union Pacific representatives present during the tests. 
The stopping distances compared favorably with those 
obtained on other high-speed trains in spite of the fact 
that the brake shoes on the City of San Francisco were 
not worn in sufficiently to give uniform bearing. 

The Decelakron control tended to reduce high rates of 
deceleration, and in general performed this function satis- 
factorily. However, on several of the stops, particularly 
when the Decelakron setting was at the higher values, 
this device did not entirely prevent the build-up of high 
retardation rates near the completion of the stop. The 
tests showed that the highest settings advisable for gen- 
eral operation were 2 m.p.h. per sec. for low-pressure 
service (under 35-lb. brake cylinder pressure), 2.5 m.p.h. 
per sec. for high-pressure service (over 35-lb. brake- 
cylinder pressure), and 3 m.p.h. per sec. for emergency. 

A few check tests, made with the control equipment 
in the cab set for automatic operation, showed that re- 
liable operation could be obtained by this means. The 
stopping distance with service applications was of course 
longer than when using straight-air control because of 
the slower response and reduced brake-cylinder pres- 
sures. However, the automatic emergency stop was 
slightly shorter than the stop made with straight-air 
service application. The retardation rates near the end 
of the stops were higher in automatic operation than in 
straight-air operation because of the lack of Decelakron 
control. The train-control equipment functioned properly 
on the two check tests made. 

Although the tests were limited to one day, it was 
possible to make a sufficient number of tests to demon- 
strate that the general functioning of the A H S C brake 
equipment under the usual operating conditions was 
satisfactory, and that the trains containing the equipment 
could be released for service operation. 
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Magnus wick-type journal lubricator as applied to Southern Pacific Daylight train journal—Left: With journal box cover closed—Center: with 
cover up and the oil box visible—Right: with the end of the oil box cut away to show the lubricating pad 


Magnus Wick-Type 
Journal Lubricator 


Substantially higher sustained train speeds have greatly 
increased the difficulty of maintaining proper car journal 
lubrication, and to meet this problem, the Magnus Metal 
Corporation, Chicago, has recently developed a new wick- 
type journal lubricator, based on the results of exten- 
sive tests on the Southern Pacific and designed to give 
increased lubricating efficiency and lower running tem- 
peratures under the most severe modern operating con- 
ditions. , 

The new lubricating device incorporates some rather 
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The spring-actuated supporting frame as applied to the lubricator 
pad—The end of the oil box has been cut away 


startling departures from present practice, as it dis- 
penses entirely with the conventional type of packing. 
The design includes a lubricating wool pad, formed to 
fit the journal, firmly sewed together into a single piece 
and fitted into a perforated metal form through which 
cotton wicks extend down into the oil. The pad and sup- 
porting form are held firmly against the bottom of the 
journal by a spring frame arrangement, as illustrated. 
The tension of the springs, maintaining a constant pull 
on the legs of the supporting frame, tends to pull these 
legs closer together and push the pad higher, thus com- 
pensating for wear and holding the pad firmly in con- 
tact with the journal, regardless of the jolts occasioned 
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at high speed. Also, dirt, water or other impurities in 
the box cause no change in the contact of the pad with 
the journal. The bottom members of the spring frame 
are equipped with rollers to reduce wear and avoid any 
possibility of “sticking” in the action of the pad-sup- 
porting device. 

The lubricating pad is enclosed in a rectangular metal 
oil box which slides into the journal box and has a 
felt gasket on the back, making a closure against the 
journal shoulder. The front of the oil box extends al- 
most up to the center line of the journal and is equipped 
with an oil level-indicating device. This oil box pre- 
vents possible loss of oil as well as contamination of the 
oil supply with water, dirt and other impurities detri- 
mental to lubrication. Since there is no loose packing to 
climb the journal, waste grabs and attendant overheated 
bearings and hot boxes are avoided. 

The Magnus journal lubricator is applied to all car 
journals of the new Southern Pacific “Daylight” stream- 
liner described in this issue of the Railway Mechanical 
Engineer. The design requires a journal box having a 
square bottom, with a lid covering the entire front of the 
hox. The standard pedestal spacing is maintained. In 
addition to being applied to passenger equipment, this 
journal lubricator is adaptable to use on freight equip- 
ment. It is also being successfully used in lubricating 
locomotive engine truck and trailer journals. 


x * * 


Powerful 50-ton magnet used on the overhead crane outside the 
Denver shops of the C. B. & Q. for handling heavy parts such as en- 
gine trucks, scrap flues, driving wheels and other similar material 
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EDITORIALS 


“Mopping Up” After 
The Ohio Flood 


The courage, resourcefulness and concentrated efforts 
of railroad men in getting railway shops inundated in 
the recent Ohio flood back into some semblance of nor- 
mal operation were nowhere better exemplified than in 
the case of the Illinois Central shops at Paducah, Ky. 
Although built with shop and enginehouse floors well 
above the previous record flood level, water entered 
the shop on January 23 and rose to a depth of 691% in. 
above the shop floor on February 2 and then subsiding 
but did not leave the shop until February 15. The first 
members of the reconditioning force arrived in the shop 
on February 9 and by February 24 a few of the prin- 
cipal machines were ready for operation and locomotive 
repair work started. 

During the flood, locomotives in the shop and engine- 
house were inaccessible except by boat, and the turn- 
table could not be operated. The power plant was out 
of commission, due to water in the basement flooding 
the coal-conveyor motors and transformers which ope- 
rate air compressors. Moreover, the city water supply 
was shut off and water was not available for the boilers, 
even though the latter, as well as the heavy power-plant 
machinery, were on a floor above peak water level. 
Locomotives and machinery in the shops were all or 
partly submerged and the wood block flooring floated to 
the top of the water and was distributed throughout 
the various shop departments. The store-house base- 
ment was flooded and the shop vards were, of course, 
more or less littered with debris after the water had 
subsided. Shop clerical and payroll records were 
largely destroyed. 

By the execution of plans carefully developed just as 
soon as the extent of the flood and attendant damage 
became apparent, some degree of order was attained 
in spite of these chaotic conditions in the comparatively 
short period of two weeks, and the shop and terminal 
reconditioning work was essentially completed five 
weeks after the water left the shop. On February 7. 
a train of 14 cars, equipped with a 10-day supply of 
food and drinking water, as well as a force of 26 men 
and material such as water pumps, blowers with motors, 
relief electric blowers, firebrick and other materials, left 
Chicago, arriving at Fulton. Ky., on February 8. A 
group of the men was transported by automobile and 
boat the following day to Paducah shops which still had 
more than three feet of water over the shop floor. 

One of the first jobs was to pump out as soon as pos- 
sible the power plant basement and provide a supply 
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of fuel and water so that a battery of boilers could be 
fired up and furnish steam to heat the brick furnaces 
built to dry out and bake electric motor equipment. 
Lights and power being cut off entirely, temporary 
light was obtained for workmen in the basement of the 
power house by a gasoline motor-driven unit. Electric 
equipment, such as transformers which furnish power 
for air compressors and from which the oil had floated 
out, were then put in operation, also shop and engine- 
house power circuits. Some new electric equipment 
was installed and approximately 525 electric motors 
were baked out. 

Approximately 550 shop machines and furnaces were 
under water and required attention. It was necessary, 
in many cases, to disassemble the machines entirely and 
clean them of all dirt. Other machines, less affected, 
were cleaned by special pressure guns, forcing the 
cleaning compound through the machine, this being 
followed with the proper lubricant. Besides many thou- 
sands of dollars worth of company-owned small tools. 
the personal tools of mechanics that were submerged 
in water were also passed through the cleaning process. 
Other tools, such as air drills and air guns were blown 
out by use of a spray gun, using kerosene mixed with 
a small amount of lubricant. Some equipment, includ- 
ing electric welders was shipped back to the manufac- 
turers for reconditioning. 

Considering the extent of flood damage in this mod- 
ern railway of the Illinois Central at Paducah shop, 
the success of mechanical-department forces in getting 
certain key machines in the shop in operation in less 
than two weeks after water was out of the shop and 
practically completing rehabilitation work in a period 
of five weeks is a notable achievement. 


Faets About 
Machine Tools 


There’s a well-worn story that has been going the 
rounds since the early days of automobiles about the 
owner of a Model T Ford who had a mania for equip- 
ping his car with gasoline-saving devices. He was a 
willing victim for the salesmen of gadgets. As the 
story goes, he put on one device that saved 25 per cent 
of the fuel; another that saved 40 per cent ; another that 
saved 20 per cent; another that saved 30 per cent. The 
result was that he reached a stage where he had to stop 
every 10 miles and bail out two gallons of gasoline. 
Ridiculous, you say! Certainly. The average auto- 
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mobile owner spends more money today for fuel than 
he did 20 years ago. But he gets a lot more perform- 
ance for his money because the manufacturers have 
built performance into modern cars. Similarly, the 
layman, unacquainted with the development in the art 
of locomotive design might conceivably inquire why it 
is that the 30-year-old locomotive had a 10-ton tender 
while the modern power has a 20-ton tender. What 
he may not understand is that every one of those twenty 
tons of fuel on today’s locomotive produces more ton- 
miles faster than can possibly be done by each of the 
ten tons on the 30-year-old power. 

It has been pointed out many times that the problem 
which a mechanical officer faces in developing and con- 
trolling methods for the maintenance of railroad equip- 
ment is one so intricate and so varied in all of its 
ramifications that it is extremely difficult to visualize 
it as a whole. The builder of locomotives and the man- 
ufacturer of locomotive devices places before the rail- 
roads his claims that he can save so much money by the 
use of his product. The manufacturers of passenger- 
and ireight-car materials and specialties offer their 
products as factors contributing to economics. The 
producer of machine tools and shop equipment for the 
back shop and the engine terminal knows that the rail- 
roads can save money if they will install modern facili- 
ties. The job of the mechanical officer is to consider 
all of these claims, separate those offering the greatest 
immediate prospects for economy and then figure out 
for which of the numerous projects that he would like 
to carry out he is most likely to he able to compete 
successfully with the demands of other departments 
for capital expenditures. 


How Much Will a Machine Tool Save? 


The subject of equipment maintenance can be dis- 
cussed endlessly on a general basis without arriving at 
any solution or even a clear understanding simply be- 
cause it involves too many varying factors, any combi- 
nation of which may affect a result adversely. So, it 
is necessary to be specific. Let's take the subject of 
machine tools, for example. A mechanical officer does 
not think entirely in terms of machine tools, for of all 
the problems that come to him in the course of a day’s 
work less than one out of ten involves machine tools. 
What he wants to know is: How much will a machine 
tool save; how much will it cost, and does the saving 
justify the cost? 

If you’ve got the answer to those questions, in rela- 
tion to his specific situation, you at least have some- 
thing in which he is interested. He knows from ex- 
perience that unless he is able properly to control the 
factors to which a machine is definitely related the cost 
of locomotive repairs might increase in spite of marked 
reductions in the cost of machining locomotive parts. 
The mechanical officer assumes that the members of 
his staff—the machine-tool supervisor and the mechan- 
ical engineer—and the responsible shop supervision— 
the shop superintendent, the general foreman and the 
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machine-shop foreman—whose duties require that they 
be interested in machine tools, in part or as a whole, 
are well informed as to the possibilities of modern tools. 
Those are the men to whom the educational and sales 
efforts of the machine-tool builders must be directed. 
It is to the builders’ representatives that these men 
must look for the information that enables them to 
make intelligent recommendations to superior officers. 

The indications are at the present moment that the 
railroad industry is going to represent a market of 
considerable importance to the builders of machine 
tools and equipment. There are manufacturers who 
approach the problem of supplying the railroads with 
an intelligent understanding. They will profit by that 
understanding. There are those who feel that, because 
of an apparent lack of appreciation of the value of their 
particular products (some of which may not be appre- 
ciably better in the railroad shop than the tools now in 
use), the railroad man is hopelessly set in ways of 
backwardness and does not want to be helped. To 
these latter manufacturers the railroad market will be 
distinctly not worth while. 


The Railroads Need New Tools 


First, let’s get one fact straight. The railroads need 
modern machine tools. The need does not necessarily 
arise alone from the fact that many shops contain 20-, 
30- or even 40-year-old tools. Many such tools per- 
form only a stand-by service, taking occasional jobs 
when work becomes temporarily congested at the reg- 
ularly used machines. The worst that can be said of 
them is that they occupy floor space. These older and 
infrequently used tools are not particularly important 
from the replacement standpoint for a study of the po- 
tential economies as a result of replacement would 
probably indicate that the savings would not justify 
the change being made. The railroad man, therefore, 
is not going to be particularly receptive to the sugges- 
tion that all old machine tools in his shop be replaced 
with modern prototypes. 

He is, however, vitally interested in any installation 
that will return to his company a saving of not less 
than 17 to 20 per cent on the investment. In the case 
of one road a saving of 26 per cent on the investment 
was estimated in a group of new tools on the basis of 
using them 16 hours a day. In spite of the fact that 
the total machine-hours of this group of tools has to- 
day, after a little over a year of use, reached a total of 
only 42 per cent of the 16-hour-day potential the ac- 
tual savings have been 19.5 per cent on the investment. 
The expenditure for the new tools has been justified. 
It is obvious from this case that the road needed the 
new tools. 

Not long ago we had occasion to visit a newly built 
industrial plant in the company of the works manager 
and, when questioned as to the period of time in which 
the machine tools would be expected to pay for them- 
selves, he replied, “Six years.” Why so short a time? 
Because, these tools will probably be operated 24 hours 
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a day. Here lies one of the essential differences be- 
tween an industrial shop and a railroad shop—on an 
eight-hour shift basis it would take from 17 to 35 years 
to get the same amount of use from a railroad machine 
tool. In all too many cases, particularly in relation to 
production machinery, the tool is obsolete before it has 
outlived its mechanical usefulness. It is significant 
that railroad shop men are recognizing the desirability 
of extending the daily service hours of machine tools 
in order to get the maximum of serviceability out of 
the tools before they become obsolete. 

This discussion might be carried on indefinitely but 
it can be profitably concluded at this point by facing 
one set of facts: that the older machine tools in railroad 
shops working on the major machining operations can 
be replaced by modern tools with resultant substantial 
savings; that a recognition of the fact that specific ap- 
plications resulting in savings of 17 per cent or more 
on the investment will get the first consideration; that 
railroad machine tools must meet the requirements of 
railroad shop conditions, not those of other industries. 
The manufacturer who approaches the railroads with 
an understanding of these basic facts will undoubtedly 
discover that they are in a receptive mood. 


I.C.C.’s Golden Jubilee 


The Interstate Commerce Commission celebrated the 
completion of fifty years of service on March 31, 1937. 
The Act creating the Commission did not, of course, 
contemplate the extensive and onerous type of regula- 
tion now in effect. No fair-minded person will deny 
the wisdom and necessity of a certain degree of regula- 
tion for the public utilities. Regulation, however, 
which may have seemed advisable when the railroads 
competed for business only among themselves and were 
considered a monoply, is neither necessary nor desir- 
able when other types of common carriers enter the 
field, and this is particularly true when such other 
carriers are, in effect, subsidized or are not subjected 
to comparable regulation. It is important, therefore, 
in the public interest that the Commission, under the 
direction of Congress, should construe its power in a 
much broader light as it enters the second fifty years 
of its existence. All of which in no way reflects upon 
much of the excellent work done by those departments 
of the Commission which come into most intimate con- 
tact with the mechanical department—the Bureau of 
Safety and the Bureau of Locomotive Inspection. 

It is interesting to note from the first annual report 
of the Interstate Commerce Commission, that the rail- 
road mileage of the United States, computed to the 
close of the fiscal year 1886, was only 133,606. The 
first report also contains this significant statement: 
“The railroads provide for the people facilities and con- 
veniences of a business and social nature, which have 
become altogether indispensable, and the importance of 
so regulating these that the best results may be had, 
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not by the general public alone, but by the owners of 
railroad property also, is quite beyond computation.” 
It is to be feared, however, that the Commission has 
not always kept this objective clearly focused in its 
mind and that it has sometimes overlooked the interests 
of the owners. In the last analysis, the best interests 
of our people will be served only when a proper balance 
is maintained between the interests of the general 
public, the owners and the employees. 


New Books 


TURNING AND Boring Practice. By Colvin and 
Stanley. Published by McGraw-Hill Book Com- 
pany, New York, N. Y. 453 pages, 514 in. by 9 in. 
Cloth bound. Price $4.00. 


This book is divided into five sections, covering the 
fundamental operations of engine lathes, turret and 
semi-automatic lathes, automatic screw machines, bor- 
ing machines, and tools for cutting different materials, 
respectively. The first section, comprising the first 
seven chapters, is devoted to cngine lathes in which 
the authors discuss the development of the machines 
and chucks, the chucking of material, turning taper, and 
thread cutting. The second section, comprising chap- 
ters 8, 9 and 10, is devoted to turret and semi-auto- 
matic lathes, their construction and uses in production 
work. Section three, comprising chapters 11 to 17, in- 
clusive, cover setting up and operating automatic screw 
machines and a description of the various types of 
automatic screw machines and accessories such as 
spring collets, feed chucks, taps, dies, forming tools, 
drills, reamers and recessing tools. Section four, con- 
sisting of chapter 18, gives a description of many types 
of boring machines, including characteristic features 
and operative functions. Section five, comprising 
chapters 19 to 24, inclusive, is devoted to a discussion 
of tools of all types for turning metallic and non-me- 
tallic materials, The last chapter discusses coolants and 
cutting fluids for various machine operations. 


La Locomotive ACTUELLE (THE Mopern Locomo- 
TIVE). By R. Vigerie and E. Devernay, Northern 
Railway of France. Published by Dunod, Paris. 
607 pages, 552 illustrations. Price 56.25 francs, 
paper bound; 66.25 francs, cloth bound. 


This book is based on “Le Mecanicien de Chemin de 
Fer” by Pierre Guedon, the last edition of which was 
dated 1920. The book, however, has been practically 
rewritten and brought up to date. The original mathe- 
matical calculations have been retained as these were 
carefully worked out for the original book by a body 
of well-known technicians. ‘lhe book opens with an 
historical lead followed by a theoretical treatment of 
the principles involved in steam locomotive design. The 
various details of a locomotive are then taken up quite 
fully and covered both descriptively and theoretically. 
The many illustrations are well chosen. 
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THE READER’S PAGE 


N. & W. 2-6-6-4 Type 
Articulated Locomotive 


To THE EDITOR: 

The Norfolk & Western high-speed articulated loco- 
motive described in the October Railway Mechanical 
Engineer is a very remarkable machine, and some even 
more remarkable figures are quoted in connection with 
its performance. The record output of 6,300 drawbar 
horsepower, or one horsepower for each 90.5 lb. of 
engine weight, is far in advance of anything yet claimed 
for any other articulated locomotive. The Southern 
Pacific 4-8-8-2 type locomotives, for example, can de- 
velop 5,000 drawbar horsepower at 38 miles per hour.* 
This is one horsepower for each 123 Ib. of engine weight. 
The 2-6-6-2 type fast freight locomotives built for the 
Baltimore & Ohio in 1931 have recorded 3,600 drawbar 
horsepower at 42 miles per hour.t This corresponds to 
129 Ib. of engine weight per horsepower. It is interest- 
ing to note that although the Norfolk & Western loco- 
motive is only 2234 per cent heavier than the Baltimore 
& Ohio engines, its drawbar pull at speeds of 60 to 65 
miles an hour is claimed to be very nearly twice as 
great. 

In your editorial on page 441, some further compari- 
sons are made which present two other locomotives in 
a more or less unfavorable light. The value of all these 
comparisons would be enhanced if we knew whether 
the curves on page 426 represent the output which the 
N. & W. locomotive is capable of delivering over an 
extended period of time, or whether they merely depict 
its momentary maximum performance. By selecting 
only the high peaks from a series of dynamometer 
records, without paying particular attention to uniformity 
of speed and drawbar pull over a sufficient distance in 
the vicinity of the selected points, it is possible to pre- 
pare a drawbar pull-speed curve which may be con- 
siderably above the normal capacity of a locomotive. In 
the absence of any detailed data, it is not possible to 
say if this has been done in the present case. 

Several vital bits of information are missing from 
your article. What is the water consumption of the 
N. & W. locomotive when operating at full capacity? 
How much water can be evaporated in the boiler with- 
out resorting to excessive rates of firing? If we may 
judge from the known performance of other modern 
articulated locomotives, the N. & W. locomotive can 
scarcely require less than 19 or 20 1b. of water per 
drawbar horsepower hour when operating at the cut-off 
necessary to produce 6,300 horsepower. Assuming the 
ability of the heater to deliver feed water at the boiling 
point, the required equivalent evaporation per square 
foot of evaporative heating surface would be at least 
18 lb., which is rather a large order for a boiler with 
24-ft. tubes. 

Reference is made on page 421, to the speeds attained 
by this locomotive with very heavy trains. Handling 
4,800 tons up a straight grade of 0.5 per cent at 25 miles 
per hour should present no special difficulty, as it in- 
volves the equivalent of 4,800 to 5,000 hp. at the tender 
drawbar on level track. The hauling of a 7,500-ton 


* See Baldwin Locomotives, January, 1930, page 54. 
t See Baldwin Locomotives, July, 1932, page 4. 
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train at 64 miles per hour on “comparatively level 
tangent track” is, however, something entirely different. 
In this instance, if we assume the drawbar pull to be 
as shown on the curve on page 426, we arrive at a train- 
resistance of around 4% lb. per ton, which is incredible. 
The obvious answer to this is that the train must have 
been running downgrade at the time. 
WT H. 


Tool Marks — and Other Things! 


To THE EDITOR: 

Apropos of F. H. Williams’ articles on the finish of 
fits and the causes of failures, particularly of crank pins, 
and his theory about these failures; also his suggestion 
for undercutting to relieve the stresses. Constructive 
criticism is the soul of progress and the following com- 
ments are submitted in this sense. 

Any study of a fracture is a post mortem; in other 
words, anyone can read the pips on dice after they are 
rolled. A post mortem is held on the material which has 
failed and if a tool mark is evident, the easiest way 
out is to let it bear the onus for the failure. Did it 
ever occur to you that tool marks are a form of close 
spiral and that it is practically impossible for a fracture 
to occur except on a tool mark? Has any designing 
engineer or metallurgist ever called his shot and pointed 
out in advance where a fracture would occur? I am re- 
ferring to parts in service and not laboratory specimens. 

Agreeing with Mr. Williams for the moment that tool 
marks are one of the causes for facture, it must also be 
pointed out that a ground surface, buffed and polished 
after being ground, will show marks if a microscope 
of sufficient magnification is used. How far should we 
carry this? Where shall we draw the line? As a mat- 
ter of fact, no surface is perfect. 

Why are breakages rare on newly built locomotives? 
Is it because all the parts are in proper alinement? My 
observation has been that there are plenty of tool marks 
on the parts of these newly built engines, even when they 
come from the locomotive builders which specialize on 
their manufacture. After several shoppings it becomes 
necessary to renew axles and crank pins. Here and 
there slight errors caused by wear are ignored for the 
sake of expediency. Frames may be worn or out of 
line. The hubs may be worn. The amount of these 
differences from the original construction may not be 
much in each instance, but added up, they may be con- 


siderable. 


Let us consider some of the other factors which may 
cause breakage. What about rough handling of the 
locomotive in making up the train, for instance, or the 
emergency application of the breaks? If a rod bearing 
runs hot, does the crew put water on it in order not to 
lose time, or to make up lost time? What about sudden 
starts on the first moving of a locomotive on a frosty 
morning? What happens if the rod bushings run too 
long before renewing, or if there is a lack of lubrication, 
even for short periods of time? These things are not 
evident when the fracture is studied in the laboratory. 

It is a matter of record that after engines have had 
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several shoppings, breakages become more frequent. Is 
it fair then to charge the breakages to tool marks, or 
is it because the parts may be out of alinement, or 
have not been properly maintained, so that in conjunction 
with other factors, such as those mentioned above, the 
parts finally give way? 

Is the designer not at fault in many instances? I 
know of one class of locomotives on which crank-pin 
failures were practically eliminated by increasing the 
diameter of the crank pin by 14 in. It is only fair to 
say that tool marks are still with us on these larger crank 
pins. 

Some of the illustrations used with Mr. Williams’ 
articles show figures or lettering stamped on the finished 
parts. These stampings are much deeper than ordinary 
tool marks. Has a fracture ever been traced to them? 
True, they are not at the most critical points, but surely 
they could be placed in less prominent places than indi- 
cated in Fig. 9, page 61, or Fig. 15 on page 62 of your 
February number. 

My hat is off to Mr. Williams for bringing this subject 
out into the open. It certainly has started discussion and 
out of it we may find ways and means of improving our 
practices, with a view to minimizing failures. I am 
afraid, however, that he has put all his eggs in one bas- 
ket, ignoring other sources which contribute to these 
fractures. 

Frank W. ALWARD 


Checking Locomotive 
Counterbalancing 


To THE EDITOR: 

During recent years so much has been written about 
the counterbalancing of locomotives that further dis- 
cussion might appear superfuous. There are still, how- 
ever, one or two points which seem worthy of additional 
thought. 

The advantages to be obtained from transverse balanc- 
ing, or cross-balancing, have at last been more widely 
recognized in the United States. Contrary to the belief 
entertained in some. quarters, cross-balancing is not en- 
tirely a recent importation from Europe. The principle 
was well understood and practiced to a limited extent in 
North America at least half a century ago.* Perhaps 
if all American railway civil engineers in former years 
had possessed the same degree of authority and prestige 
as those of Europe, cross-balancing and a few other re- 
finements of locomotive design might long ago have be- 
come the rule, rather than the exception. The design of 
European locomotives has been strongly influenced by the 
power of the civil engineer to veto the use of any rolling 
stock which he considers unduly injurious to the per- 
manent way. 

Those who delve into the intricacies of counterbalanc- 
ing soon find various discrepancies in the methods of 
applying cross-balancing in vogue in different countries 
and on different railways. In many cases, cross-balanc- 
ing is applied to all the coupled wheels; in others, only 
the main driving wheels are so treated. While probably 
the majority of engineers proceed upon the arbitrary and 
frequently dubious assumption that from three-fifths to 
two-thirds of the weight of the main rod may be con- 
sidered as rotating at the crank-pin, others prefer to 
expend the time and labor necessary to obtain a more 
accurate figure. For the sake of “simplifying” matters, 


*See a paper by Francis R. F. Brown, “On the Construction of 
Canadian Locomotives,” in Proceedings of the Institution of Mechanical 
Engineers, May 1887, page 257. 


174 


æ ee T 


quite a number of both European and American engi- 
neers are disposed to treat the eccentric cranks as con- 
centrated entirely at the crank pins. European engi- 
neers usually make due allowance for the fact that the 
reciprocating parts and the balance weights move in 
different planes, but some American authorities assert 
that this difference is of no consequence. Plausible 
arguments can be produced in support of any or all of 
these variations, but the cumulative effect of arbitrary 
assumptions and disregard of minor disturbances cer- 
tainly does nothing to improve the balancing of an 
engine. 

The ultimate goal of locomotive counterbalancing is 
to insure that the revolving parts are perfectly balanced, 
and that a definite pre-determined proportion of the 
horizontal disturbance occasioned by the movement of the 
reciprocating parts is also counteracted by revolving 
weights in the wheels. Owing to the very nature of 
driving wheel castings, it is virtually impossible to 
achieve a correct balance on the basis of calculations 
alone. What then can be done to provide reasonable 
assurance that something resembling the desired result 
will be attained under actual running conditions? The 
A.A.R. recommended practice for rechecking the main 
wheel counterbalances of a cross-balanced two-cylinder 
engine} is, or should be, well-known. The liability to 
error inherent in this complicated process will be appar- 
ent to anyone who studies it carefully. After all the 
complex mathematics and shop operations are completed, 
we have a pair of wheels which appears to be correctly 
balanced when standing in one particular position, but we 
do not know how those wheels will act when revolving 
several hundred times per minute. If anything approach- 
ing a really accurate cross-balance is to be obtained, the 
old-fashioned balancing ways will have to be superseded 
by something even better than the device possessing the 
“important advantage of greater sensitiveness,’ de- 
scribed on page 41 of your January number. 

Some years ago, the necessity of eliminating some of 
the uncertainty surrounding the practical aspects of loco- 
motive counterbalancing became apparent to the late 
G. J. Churchward, then head of the mechanical depart- 
ment of the Great Western Railway of England. A 
so-called “wheel-balancing machine” was thereupon built 
in the works at Swindon, and similar machines have 
since been installed in the London & North Eastern 
works at Doncaster and in the London, Midland & 
Scottish works at Crewe. Complete descriptions of 
these machines may be found in several English books 
and periodicals, so no detailed account is necessary here. 
They consist essentially of a framework embodying two 
spring-supported bearings in which a pair of mounted 
driving wheels can be held and driven through a flexible 
shaft by an electric motor. Any vibration of the wheels 
and axle when in motion is absorbed by the coiled 
springs, which are arranged radially around the bearings. 
Circular weights to represent the revolving parts and the 
desired proportion of the reciprocating parts are attached 
to the crank pins in the proper planes. and the wheels 
are then rotated at high speed. Violent oscillations 
usually occur at the first trial and the counterbalance 
must then be adjusted until steady running of the wheels 
is attained. Results conservatively described as “sur- 
prising” are often obtained with wheels thought to be 
correctly balanced theoretically. Probably few pairs of 
American driving wheels would run very smoothly if 
tested in the manner described. 

There might be some difficulty in adapting the English 
wheel-balancing machines to American requirements, 
particularly with regard to the drive from the motor to 


t See Railway Mechanical Engincer. August 1930, page 453. 
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the wheels, because of space limitations and the larger 
weights involved, but surely the ingenuity of American 
mechanical engineers should be equal to the task. 


Wm. T. HOECKER 


Locomotive Road Tests 


To THE EDITOR: 

I would like to see the Railway Mechanical Engineer 
publish more results of dynamometer car road tests of 
locomotives. I am particularly interested in test results 
complete enough to reveal the codes employed by the 
various railroads in making computations on an hourly 
basis. 

The A.S.M.E. Power Test Code for Road Tests for 
Steam Locomotives, series 1923, par. 66, page 23, states, 
“Item 104, Duration of test or running time, is the 
actual time between the start and stop of the test minus 
the time consumed in stops. Item 104 is to be used in 
all calculations leading to the expression of results of 
coal and steam consumption per hour.” 

This seems to me to overlook periods of drifting, dur- 
ing which the rates of combustion and evaporation are 
practically the same as when the locomotive is standing. 
If the profile is such that there is 15 or more minutes of 
drifting included, considerable difference will be shown 
in consumptions per hour, horsepower hour, square foot 
of grate area and heating surface per hour, according 
to whether running time or working time is used. 

When consumptions on an hourly basis are made on 
time working, it naturally follows that deductions should 
be made of coal used for periods of drifting longer than 
five minutes, the same as outlined in the A.S.M.E. 
Code, par. 55, for stops longer than five minutes. This 
practice more nearly approaches test plant conditions, if 
road tests must be made on territory which is not all 
level or ascending grades, and disposes of misleading 
results when an appreciable amount of drifting is in- 
cluded. 

Inspector, Test BUREAU 


Flat Driving Wheels 
Cause Rail Failures 


To THE EDITOR: 

On reading reports and discussion of causes of rail 
failures and other damage to track, I have failed to no- 
tice any reference to the effect on rail of out-of-round 
locomotive driving wheels, which wheel condition is un- 
doubtedly most destructive to rail and track in general, 
especially since the advent of high-speed trains and 
locomotives. The probable reason why track and rail 
failures are not associated with out-of-round driving 
wheels is that driving wheels are not generally thought 


Position of left main driving box during the back working stroke on 

the right side of the locomotive—As the left engine begins its back 

stroke, the air gap is closed causing the box to pound and the wheel 
to skid, and wear out of round 
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of as being out of round. If track men knew the num- 
ber of locomotives with out-of-round driving wheels 
that are pounding rails with terrific hammerblows, caus- 
ing not only rail separation from tie plates, but also 
kinking and breaking of rails, they would certainly seek 
means to prevent it. 

The writer has studied the subject of rail failures, 
and the extent to which abnormally worn tires of loco- 
motive driving wheels contribute to it. The result of 
this study is summarized as follows: 

All American railroads but one use right lead loco- 
motives, and therefore this discussion is devoted to such 
locomotives. Since the adoption of grease for axle 
lubrication, high running temperatures of driving boxes, 
and the resulting expansion of these boxes, cause them 
to pound. The writer has found that this pounding is 
most noticeable in the left main driving box and that it 
causes the tire of the left main driving wheel to wear 
out of round. This out-of-round condition, which as a 
rule cannot be detected by sight and does not make a 
clicking sound on the rail such as that caused by wheels 
worn flat when locked by a driver brake, is formed be- 
cause the wheel is turning at the same time that it is 
skidded by the thrust of the left piston. This skidding 
occurs each time the piston thrust forces the left main 
driving box against the wedge. The skidding action is 
accentuated as the size of the air gap, shown in the 
drawing, is increased. 

The position of the left main driving box shown in 
the drawing, at which position there is an air gap be- 
tween the driving box and the wedge, is caused by the 
force exerted by the piston on the right side of the 
locomotive. This latter force always drives the left 
main box forward against the shoe at the moment the 
left piston begins its backward stroke. 

T. P. WHELAN. 


Value of Proper 
Machine Finish 


To THE EDITOR: 

For the past few months you have been running a 
series of articles by a man connected with the Canadian 
National Railways and I have found them very inter- 
esting. From the number of complimentary letters in 
the last Railway Mechanical Engineer (Gleanings, De- 
cember, 1936, issue) I can see that I am not alone in my 
appreciation. 

Something over a year ago (April, 1935) you had an 
article originating with the Timken people, explaining 
a method of theirs to reduce breakages on wheel and 
other press fits, by grooving the hubs to reduce localized 
stresses. This article was so much to the point that I 
bought a number of copies for distribution to my friends. 

In my own experience I have seen many large shafts 
—14-in., 16-in. and 18-in. in diameter—broken because 
of poor machine work or because of corrosion. The 
users almost invariably blame it on the material; it is 
almost impossible to convince them that their own sloppy 
machining is at fault. 

I know of a case where a piston rod broke, time and 
again, where the rod was necked down, with a square 
shoulder, to go through the piston. This was an almost 
yearly occurrence and they grew tired of it. They made 
a new rod with a generous fillet and turned off the 
square edge of the piston to suit, and in the 20 years 
they ran the machine, after that, they never had any 
more trouble. 

RicHarp H. WORCESTER. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Obscure Defects in Vital Places’ 


F. H. Williams, in his illustrated articles on locomotive fail- 
ures, has given us many illustrations of progressive fractures 
of various parts—parts which are vital in the interests of safe 
and reliable operation. One cannot but speculate on the damage 
to life and limb and goods, which may result if such defects are 
not discovered before the final break occurs. Do you know of 
any road that specially rewards employees for finding obscure 
defects before the parts fail? I have been told that at least one 
railroad formerly paid a bonus for discovering such defects, but 
unfortunately I have been unable to locate any record of it. 


Clubs for Railroad Model Makers 


There are upward of 30 good, live-wire Model Railroad Clubs 
in larger cities, which, beside being ardent boosters for the “big” 
roads, have open house and periodically have exhibitions that 
attract thousands of visitors. I know people (I refer to the 
many thousands who have forgotten that railroads existed) were 
astounded to see such interest manifested. The result is that all 
who see these little trains in operation are from then on “railroad 
minded”. I have had the pleasure of explaining the difference 
between a single and double-sheathed box car, various types of 
open top cars, why some locomotives have more wheels. Women 
always ask intelligent questions. There seems to be no end to 
the interest. 


Does It Pay? 


Recently one of our machine tools broke down and it was 
necessary to secure a new part. The maker stated that this 
particular machine had become obsolete 15 to 20 years ago and 
that the cost of making the new part would be prohibitive, since 
the patterns had been destroyed. What am I to do? We can 
probably find some way of making a new part in our own 
shops, but naturally it will be costly, although the expense will 
be absorbed in the general operations and probably lost sight of. 
The repaired machine cannot, of course, compete with the more 
modern types, either in output or quality of work. I know that 
many supervisors in other shops are confronted with the same 
problem. What are they doing? 


Big Men Wanted! 


I dropped in at my Alma Mater a short time ago. Things 
have changed greatly since I was graduated. Among other new 
stunts I found a Personnel Department. Nowadays they seem 
all geared up to help the graduates find jobs. I had to fight like 
the devil to secure one when I was shoved off. The man in 
charge of the Personnel Department showed me some of the 
inquiries for men that had come from the industries. Included 
in these was one from a railroad. Among the basic requisites 
were good character and family; good size (six feet in height), 
appearance and personality. It is true the request came from the 
trafic department, and not from the mechanical department. 
Maybe they do need size and personality, rather than some other 
important things that are not quite so evident on the surface. 
The real jolt—and it is equally true for our mechanical depart- 
ment recruits—was to learn that the starting salary suggested 
was considerably less than half that paid by other types of business. 
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Apprentice Yearnings 


The editorial, Apprentices on Tour, in your February issue. 
was sure fine, and I for one wish that I could enjoy an oppor- 
tunity for such a sound and complete method of learning the 
trade. The item, “Finished” Apprentices, on your Gleanings 
page hit me squarely between the eyes. Well, I hardly believed 
that anyone else could know the feeling a man has in his heart 
when he has to face a situation like that, unless it was one of 
those who had had such a really sad experience. **** We have 
no apprentice instructors, no class work of any kind, just get 
what we can from the machinists we are working with, or anyone 
else handy who may have some idea that will prove helpful. 


Through the Eyes of an Apprentice 


I really feel that our master mechanic is one of the fairest, 
finest and most considerate gentlemen I have ever known. As I 
see him passing through the shop most every morning on his 
way to the office, walking so straight and dignified, even with 
the burden of his many years, plus the great responsibility of 
his job resting on his shoulders—still so much at ease in his 
every movement—it inspires me in my efforts to keep on trying. 
It stimulates a desire in me to be just like him, to know how to do 
my work so well that I can meet almost any situation that may 
arise and handle it efficiently and easily, and do a nice job of 
it, just as he is and has been doing for a great number of years. 


Something to Ponder Over 


Personally, I believe too much stress has been laid on the 
sciences of production. After all, man is more important, and 
what has been done with him? The man of yesterday was just 
as good a thinker as the man of today, and he would respond 
just as quickly. Yet he drove an oxcart, while the man of today 
drives a high-powered car. Here lies our trouble. The sciences 
of production have gone far ahead of the development of the 
men who operate the industries. Man’s mind is still back there 
somewhere, riding along in his oxcart, but his body is going 
along at 60 miles an hour. The executive today, who handles 
the destinies of 125 million people, has the same mind, basically, 
as the first leader of our country. who presided over only a few 
million people. 


Practical Research 


I am a graduate of an engineering college and have had some 
opportunity of studying industrial practices. I have had expe- 
rience in both college and industrial plant laboratories. With 
such a background it seems to me that some of our practices on 
the railroads are crude and inefficient. Consider, for instance, 
the statement made by Lawrence Richardson of the Boston & 
Maine, in his recent paper before the New York Railroad Club. 
“Air hose life is woefully short,” he said. “It is surprising to 
find how few of them are removed on account of aged rubber. 
Examination of removed hose discloses numbers less than a year 
old, removed by reason of tearing, particularly at the angle 
cock nipple. There is a cutting action at the edge of this nipple 
when hose are not uncoupled in cutting cars.” Such conditions 
are not only costly, but they involve the safety of the train. 
Surely the railroads would be warranted in making careful and 
critical researches to determine how such conditions could be 
improved. Mr. Richardson did indicate that trials are now being 
made with nipples with rounded edges. When one considers, 
however, that this air hose difficulty is a chronic condition of 
long standing, it simply emphasizes our short-sightedness when 
we get into a rut. This comment is inspired by the item on the 
Gleanings page of your March number, entitled, Eyes That Do 
Not See. 
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With the 
Car Foremen and Inspectors 


Assembly of Reading Gondolas 


Involves Interesting Methods 


Early last month the Reading turned out of its Reading, 
Pa., freight-car shop the first of a series of 200, 65 ft. 
6 in. steel drop-end gondolas. The principal di- 
mensions of these cars are shown in the accompanying 
table. The underframes are of all welded construction 
having center sills composed of 10-in. ship channels 
weighing 25.3 lb. per ft. These underframes are de- 
signed for the Duryea cushion gear. The sides of the 
car are of %g-in. carbon steel with 54 ¢-in. pressed side 
stakes and collapsible inside stae pockets. Each car side 
consists of a center section sheet and two end sections 
making up the 65 ft. 6 in. complete side. The joints 
between the end and center sections are so designed that 
a side stake, with inside butt strap, forms the connection. 
The top rail consists of a 5-in. 19.3 Ib. per ft. bulb angle. 
The floor angle is 3 in. by 3 in. by 3% in. and the side sill 
angles are 6 in. by 4 in. by 34 in. Fabricated welded end 
gates are used on these cars. The floor is of 234-in. oak. 
Other equipment on these cars consists of Type E bot- 
tom-operated couplers, Westinghouse Type AB brake 
equipment, Ajax hand brakes, four-wheel trucks with 
cast-seel integral box side frames, 6-in. by 11-in. journal 
axles and 33-in. multiple-wear rolled-steel wheels. The 


truck springs are double coil, six nest, having one Card- 
well-Westinghouse friction spring in each nest. 

These cars are assembled at five spot positions on 
tracks 5 and 6 of the freight-car shop, a layout of which 
was published on page 157 of the April, 1936, issue of 
the Railway Mechanical Engineer in connection with 
the operations on another type of car which was going 
through the shop at that time. The accompanying illus- 
trations show the details of many. of the various steps in 
the assembly of these cars. The trucks are assembled at 
an especially set-up position where the handling facilities 
were such as to enable the work to be carried on rapidly 
and without interference with the other construction 
work. 

As may be seen from the illustrations, the truck as- 
sembly job is set up on a production basis. A pair of 
wheels with wooden spacers and the truck bolster are 
rolled into position under an electric hoist operating 
longitudinally over the track where the trucks are assem- 
bled. The side frames are lifted by electric hoists from 
storage space at each side and are placed with the journal 
brasses on the journals. The application of the springs, 
spring planks and truck brake rigging complete the as- 
sembly of the trucks. After assembly the trucks are de- 
livered to the body assembly track. 

One of the major operations involved in the construc- 


Material for the car sides is placed, in the 
immediate use, at a position adjacent to 
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proper quantity for 
the assembly jigs 


The rivet heaters are on top of the car side on the jig and the 
riveters work on movable dollies from underneath 
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tion of these cars is the fabricating of the car sides. This 
is done at the first of the five spots on special jigs so 
designed as to accommodate four complete car sides. The 
entire operation of assembly is planned in such a manner 
as to produce four finished cars for each eight-hour 
working day. The job of assembling the car sides on 


Principal Dimensions of Reading Steel Drop-End Gondolas 


Length, inside, ft. and in. 
Width, inside, ft. and in. 
Height of side above floor, ft. 


Length over end sills, ft. and y 
Length, coupled, ft. and in. -10% 
Width, over hand brake, ft. and in, .......ssossossssssosesss 8-1153 
Height from rail to bottom of side, ft. and in. ..........+... 1- 414 
Height from rail to top of floor, ft. and in. 3- 9% 
Height from rail to top of side, ft. and in. 7- 3% 
Truck centers, ft. and in. ....ccccsssciseeesan 56-7 

Truck wheel base, ft. and in. oo... cece cece cece eee eee eaes 5- 8 

Total wheel base, ft. and in. .......cc ccc diii roisa senan 62- 3 

Capacity, nominal, Ds PEPEES E dase EE E AE T SraveRisiorg ee 140,000 
Capacity, cu. ft. (evel s A EVE E E E OS ONEEN 1,777 
Light weight (sample car) Ib. 63,300 
Load: ‘limits Ibo jac ie dara a8esvbjan hfs tien PS 55:50 Sess Galea 146,700 
Ratio light weight to load limit eo. Star2;32 
Minimum radius curve, ft. and in. ......-.ccceecsecceeecoone 150- 0 


the jigs consists of assembling the center and end section 
side sheets, side stakes, top and bottom side angles, floor 
angles, butt straps and collapsible side stake pockets. 
Unlike some assembly operations of its kind, these sides 
are fabricated in a horizontal position on the jigs with 
the rivet heaters working on top of the car side.and the 


The twelve pictures on the opposite page show the more important 
stages of the assembly operation. Nos. 1 and 2—The trucks being 
assembled. Overhead electric hoists are used to handle the truck 
parts after the wheels and bolsters are rolled into position. Nos. 3, 
4 and 5, respectively—The car side assembly jig; one of the center 
section side sheets being placed in position on the jig; a car side on 
the jig ready for riveting. No. 6—The completed side being lifted 
off the jig for placement at the proper spot for assembly. Nos. 7, 8 
and 9—Three stages of the operation of placing the underframe on 


the trucks ready for the sides. 
in position ready for riveting to the underframe. 


Nos. 10 and 11—The sides being set 
No. 12—The end 
construction of the car. 


riveters working from underneath. An unusual feature 
of this riveting operation is a dolly truck of special de- 
sign for the riveters. This dolly truck permits the 
riveters to sit down at their work, moving from one loca- 
tion to another on the floor by means of casters on the 
dolly. The riveter uses the riveting hammer in a verti- 
cal position, the weight of the hammer being held on his 
knee on special pads provided for the purpose. In each 
of these car sides there are 857 rivets. 

At the second spot in the assembly operation the sides 
are fitted to the underframe which previously has been 
placed on the assembled trucks. 

When the sides are placed on the underframe at this 
point in the assembly operation, they are held in place 
prior to riveting by special fitting bolts and a special de- 
sign of yoke clamp is used at the end sill position at 
either end of the car to pull the side up against the 
underframe for riveting. 

At this- spot the couplers, grab irons, corner posts, 
brake forgings and brake equipment are applied. The 
four cars then move to the third spot where all parts ap- 
plied at the second spot are riveted up. At the fourth 
spot the flooring is applied, hand and air brakes ad- 
justed and tested, end gates put on, card boards and de- 
fect card holders applied, hand-brake wheels, and_ bell 
cranks are applied. The floor is held to the underframe 
by 440 }4-in. by 3 5%-in. bolts; the holes for which are 
drilled in the floor by the use of templates and the nuts 
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The completed car showing the arrangement of the end doors and 
interior fittings 


on the floor bolts are pulled up by the use of impact 
wrenches. After the floor is laid cement is used around 
the joints at the car sides. All contacting metal surfaces 
are coated with car cement as well as the entire under- 
frame. 

This completes the work at the four spots inside the 
shop building. The car is then moved outside to the 
painting position. A coat of car cement has previously 
been applied to underframes and interior of car while 
the cars are inside the shop. Just before the cars leave 
the shop for the painting position they are thoroughly 
washed to remove all traces of grease, etc. The paint- 
ing operations consume four days at the fifth or painting 
spot position outside the shop. On the first of these four 
days a coat of red lead is applied. On the second and 
third days, respectively, the first and second color coats 
are applied. The fourth day is taken up with stenciling. 

In order to keep the working space between and ad- 
jacent to the active tracks on the assembly line clear, a 
minimum amount of material is placed at the assembly 
locations. Generally, material of any particular kind is 
spotted at these locations only in quantities sufficient for 
eight hours work, these unit-material-supply locations 
being replenished on the second trick each day. 


Air-Operated 
Furnace Door 


By A. Skinner 


On a large furnace used to heat heavy forgings, the 
door was too heavy to be operated by manual labor, 
and it was necessary to provide some method whereby 
the door could be operated by power. An ash-pan 
cylinder was accordingly bolted to a steel plate and both 
bolted to the side of the furnace, as shown in one of 
the illustrations. . 

Referring to this illustration, it will be observed that 
the fulcrum, made from two pieces of %4-in. by 2-in. 
flat iron, is supported by two horizontal pieces welded 
to the top and the bottom and then welded to the side 
of the furnace. The operating lever has a l-in. by 6-in. 
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Ash-pan cylinder used in operating a furnace door 


slotted hole in one end, connected to the push rod of 
the cylinder, and the other end is connected to a chain 
which passes over two pulleys in front of the furnace 
and is attached to a U-bolt on the furnace door, as 
shown in the other illustration. 

On the front of the furnace at the top are two 3-in. 
channels with a l-in. space between them in which the 
pulleys revolve. The two vertical angles are welded to 
the top channels and bolted to castings on the furnace. 
Two flat pieces welded on either side of the door serve 
to guide the door while it is being moved up or down. 

The operating valve is a 34-in. straight air valve, 
located convenient to the operator who can readily raise 
or lower the furnace door by simply moving the straight 
air valve handle. It was found after piping the valve 
that the pressure was too great, so the union under the 
brake valve was filled with babbitt, faced off smooth and 
drilled with a 3¢-in. hole which choked the pressure 


Heavy furnace door as equipped for air operation 
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down and enabled the door movement to be more easily 
controlled. This power-operated door has proved very 
satisfactory, since it saves considerable manual labor 
and permits one man to operate the door while charg- 
ing the furnace. 


Preventing Moisture in 
Double-Pane Windows 


Shortly after the New York, New Haven & Hartford 
placed a number of streamline coaches in service about 
three years ago some difficulty was experienced with 
the double pane window sash fogging as a result of the 


Fig. 1—Grinding the edges of the glass 


accumulation of moisture between the panes. After con- 
siderable study the method described in this article was 
developed by the New Haven mechanical department, 
in collaboration with the engineering department of the 
Pittsburgh Plate Glass Co. 

The sash used in these de luxe coaches consists of 
aluminum or stainless steel frames with double panes 
of high grade polished plate glass set in rubber sealing 
gaskets. The illustrations show the more important 
operations and facilities used in preparing the parts and 
assembling and testing the sash. 

The selection of perfect plate glass is of primary im- 
portance. This having been done the panes are taken 
to a cutting table, which is covered with felt, and are 
cut to a template held to the pane by nine rubber 
vacuum cups. The cutting is performed in such a man- 
ner that the edges of the panes are left with perfectly 
square corners, without any flaking. 

Next, the panes are taken to a grinder where the edges 
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are ground on an edging wheel with the assistance of 
water and fine, pure silica sand. This operation is 
shown in Fig. 1. After grinding, the panes are placed 
in an adjacent rack for washing. In order that the 
surface of the panes will not be scratched by any sand 
remaining from the grinding operation they are washed 
with a finely-atomized spray of air and water. 

The next operation, a most important one, is that of 
matching pairs of panes in order that the total distance 
through the two panes and the sealing gaskets will be 
uniform when placed in the metal sash frame. The 
panes are measured for thickness, with a micrometer, at 
four corner locations. The minimum thickness is .237 
in. and the maximum is .250 in. After matching the 
panes are placed on a specially-designed cleaning table 
shown at the left in Fig. 2. This table consists of a 


Fig. 2—The section where the panes are cleaned and assembled 


felt-padded top with an open center. Within the table 
is a handling device consisting of an 1l-in. diam. 
vacuum cup on a rotating base. When the polishing 
of the upper-surface of the pane has been completed, 
using Bon Ami, the handling device is lifted, by two 
men, so that the vacuum cup comes in contact with the 
uncleaned under surface. The vacuum cup is connected 
to a shop vacuum line, serving this department only, in 
which a vacuum of about 23 in. is maintained by a small 
motor-driven pump. By means of the vacuum device the 
pane of glass is turned over and the other side polished. 

The matched pair of polished panes is now ready for 
assembly in the sash frame. The glass is sealed in the 
frame by means-of rubber gaskets, one around the out- 
side of the glass next to the metal frame and one be- 
tween the panes. The gasket between the panes is of 
special rubber of approximately 14-in. square section 
and of the same outside dimensions as the pane. In 
order that this sealing gasket remains flush with the 
outside edge of the glass it is assembled in a special 
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Fig. 3—Workman drilling the holes for the corner brackets by means 
of a jig 

frame which has connections to the vacuum line. This 

frame, by suction, holds the gasket in place while the 

glass is placed on either side of it. This vacuum frame 

is shown in the right foreground of Fig. 2. 

The next step is to place the panes in the metal sash 
frame. This is done with the aid of a special holder 
shown on the table in the background in Fig. 2. A 
2,000-lb. weight is brought over the table by the trolley 
hoist and lowered onto the assembled sash. This 
weight compresses the sealing gasket between the panes 
so that the final space between the panes is about .010 
in. less than the original thickness of the gasket. The 
locking section of the metal sash is applied after the 
compressing operation is finished. 

The assembled sash is now placed in the drilling jig, 
shown in Fig. 3 where the holes for the corner brackets 
are drilled and tapped. This corner bracket contains two 
special nipples used for making connection to the nitro- 
gen gas lines used in the dehydrating operation. While 


Fig. 4—Finished sash in the dehydrating rack 


181 


the sash is in the jig small holes are burned through 
the rubber separator gasket for these nipples. The 
corner brackets are applied and the finished sash are 
placed in the dehydrating rack where nitrogen gas is 
pumped through the space between the panes for about 
12 hours or until frost will not form on the inside of 
the panes at an outside temperature of 49 deg. below 
zero. This is determined by applying a Dry Ice pad 
to the outside of the panes. A special dryer, using ac- 
tivated aluminum, is used in the gas line to remove the 
moisture. A moisture indicating device is also used so 
that the test operator may know at all times that the gas 
is perfectly dry. 

After the dehydrating operation is finished a dehydrat- 
ing cap, filled with activated aluminum, is placed on the 
corner bracket, over the nipples, to prevent the entrance 
of moisture into the sash. 


Checking Coupler 
Anti-Creep Feature 


In Mechanical Division Circular D.V.-899, recently is- 
sued by the secretary, attention is called to the necessity 
of checking the anti-creep feature of top-operated Type- 
D couplers and following the proper procedure in cor- 


No. 2 (old) 


Type No.3 (new) or 
Type No.2 reclaimed to Type No.3 


Fig. 1—A.A.R. Type D coupler top lock lifters, new No. 3 type and 
reclaimed No. 2 type 


recting any faulty condition which may he discovered. 
The following recommendations are made for: 
Checking Anti-Creep Feature —Attempt to lift the lock 
by pressing downward on a small bar inserted through 
the front face of the coupler and underneath the lock. 


Finishalledges. Stamp markings on Gage 


aa a Stee! Plate i KE 


Case Hardened 


yy. 

Fig. 2—Gage for reclaiming Type-D coupler No. 2 top lock lifter 
to No. 3 type 
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If the lock does not respond to these efforts, the anti- 
creep feature may be considered to function satisfactorily. 
If the lock can be lifted by this means sufficiently to re- 
lease the knuckle, the anti-creep feature does not func- 
tion properly and should be corrected. 

Correcting Ineffective Anti-Creep Condition—When 
it is indicated that the anti-creep feature should be 
improved, it is recommended that a No. 3 Type-D lock 
lifter, conforming to the design shown in Fig. 1, be 
applied. If the coupler is fitted with a No. 2 type top 
lock lifter, this lifter may be reclaimed by building up 
on the anti-creep ledge to conform with the gage shown 
as Fig. 2. If the coupler is fitted with No. 1 type of lock 
lifter, it must be replaced with a new No. 3 lifter or a 
reclaimed No. 2 lifter. 

When a No. 3 or a reclaimed No. 2 top lock lifter has 
been applied to a coupler, the anti-creep feature should 
again be tested and the coupler should be fully checked 
for complete operation. 


Questions and Answers 
On the AB Brake 


135—Q.—Is this downward pressure constant? A.— 
No. When the quick-action chamber is charged, the 
pressure in the emergency slide-valve chamber holds the 
slide valve to its seat, and pressure on both sides of the 
strut diaphragm is the same. This has the effect of 
removing the downward strut pressure, except for the 
strut spring. 

136—Q.—In full release and charging position, is the 
brake cylinder connected directly to the retaining valve? 
A.—No. It is connected through a passage to the open 
in-shot valve, from there through passages to cavity B 
in the service slide valve, and through passage Ex to 
the retaining valve. 

137—Q.—How is the in-shot piston volume connected 
at this time? A.—Through a port to cavity K in the 
emergency slide valve, thence through a port and passage 
to cavity B in the service slide valve, which is con- 
nected to the retaining valve via passage Ex. 

138—O.—What pressures do the spill-over check 
valve separate? A.—Emergency-reservoir pressure 
(above), and the pressure on emergency slide-valve and 
in the quick-action chamber (beneath). 

139—Q.—In what event do these valves play an im- 
portant part? A.—In case the quick-action chamber 
becomes overcharged. 

140—O.—IVhen is this likely to occur? A.—W hen 
improper use of the release position of the automatic 
brake valve is made, and happens on the front end of 
a long freight train. 

141—O.— Explain what happens in this event. A— 
When the pressure in the quick-action chamber becomes 
slightly higher than the emergency-reservoir pressure. 
the spill-over checks unseat, permitting the overcharge 
to flow to the emergency reservoir. 

142—O.—IVhat undesired operation does this move- 
ment prevent? A—It prevents the quick-action cham- 
ber from building up sufficiently to produce an emer- 
gency application through the undesired operation of 
the emergency portion. : 

143—Q.—IVhat safeguards are used to prevent the 
quick-action chamber from being charged from the emer- 
gency reservoir? A.—The use of a spring-loaded check 
valve and ball check provides double protection against 
this eventuality. 

144—Q.—IVhat is the state of the accelerated-release 
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piston during full release and charging? A.—It is in 
a balanced position. 

145—O.—Explain this. A—Air from the quick- 
action chamber is connected through a port in the emer- 
gency slide to a passage leading to the left of the ac- 
celerated-release piston. Since, the right-hand side of 
the piston is exposed to the same pressure, the piston 
is balanced. 


Sterling Air-Driven 
Speed-Bloe Sander 


The Sterling Products Company, Detroit, Mich., manu- 
facturer of the Sterling Speed-Bloc Sander, announces 
a new and improved air-driven model which has been 
developed through experimental work and practical tests 
in a large number of plants, using from one to over 
150 Sterling sanders regularly in service. The weight 
of the new model has been reduced from 7% Ib. to 
5% lb. and it is very compact in size, being 7 in. long 
by 434 in. high and 334 in. wide. 

The Sterling air motor is of patented design, built to 
close tolerances. Rigid specifications as regards quality 
of material and workmanship tend to assure continuous 
trouble-free service and the complete interchangeability 
of replacement parts required promotes both low main- 
tenance and low operating costs. The machine is said 
to operate efficiently on 45 to 60 lb. of air pressure. 

The cam, fly wheel and connecting rod of the tool 
are supported on double-shielded ball bearings and all 
moving parts are of alloy steel, hardened and ground. 

For wet work, a water connection is provided for at- 
tachment of the water hose. An outlet on either side 
of the machine directs a spray of water, which is read- 
ily adjustable to the job requirement, to the surface 
being sanded. Re-design of the water outlet protects 
the workman from getting wet without the use of baffle 
plates. For work with naphtha, benzine, etc., a special 
block with Sterlite base is provided which is impervious 
to volatile compounds. 

The principle of “Floating Power,” as applied to the 
construction of the bloc and pad, is an exclusive feature, 
providing flexibility for sanding and rubbing of curved 
and flat surfaces. Special pads, varying in flexibility, 
have been developed for particular types of surfaces and 
materials. The sanding action is reciprocating, with 
5g-in. travel of the pad, at speeds of 1,750 to 3,000 com- 
plete oscillations per minute, dependent upon the appli- 
cation. This movement duplicates the natural back-and- 
forth action of hand sanding. 

This Speed-Bloc sander has many possible uses in 
railway car shops and, to a somewhat less extent, in 
locomotive shops where tank exteriors must be sanded 
as well as many other metal parts. From one to five 
sheets of abrasives may be attached to the sanding pad 
at one loading. Ordinary sized sheets are cut into three 
pieces without waste, each 324 in. by 9 in. 
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General construction and method of using 
the improved Sterling air-driven Speed- 
Bloc sander 


Improved 20-Ton 
Empty Car Jack 


Early in February, Templeton, Kenly & Company, Chi- 
cago, started production on an improved 20-ton empty 
car jack which is shown in the illustration set up ready 
for jacking a car. This new heavy-duty jack, known as 
the Simplex No. 2029, is featured by unusual ease of 
operation, combined with ruggedness and safety. The 
jack is single-acting with provision for automatically 
raising or lowering the load, notch by notch. Operation 
occurs only on the downward or effective stroke of the 
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Simplex empty car jack as used in jacking a car 


lever and the rack bar cannot be tripped while under 
load. 

Standard Simplex mechanism, used in the new jack, 
includes triple tooth pawls and a rack bar made of a 
heat-treated chrome nickel steel forging. The trunnions 
are said to be unbreakable and there are no fulcrum 
pins. All parts, designed for maximum simplicity, are 
wear- and corrosion-resistant. The base of the jack has 
a large area and is arched for stability and strength. A 
3-in. by 5-in. auxiliary toe-lift shoe is provided for use 
where necessary at a small extra charge. The jack is 
furnished with a 6-ft. oval second-growth hickory lever 
pole, an oval pole being preferred because it is somewhat 
larger in cross-sectional arca and cannot be inserted 
across the grain. 

The jack has a capacity of 20 tons, a height of 28% 
in., a lift of 18 in. and a weight of 100 Ib. It is easily 
handled with the new type of carrying handles which 
drop out of the way when the jack is being operated. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


An Interesting Method of 
Setting Valve Gears 


As a result of an attempt to adapt the principles of 
setting Walschaert valve gear described in the December, 
1926, issue of the Railway Mechanical Engineer to con- 
ditions existing in the West Albany shops of the New 
York Central the supervisors in charge of valve setting 
at that shop developed a procedure for setting both 
Walschaert and Baker gears which is different from 
general practice. After the method was fully developed 
it was found that valves gave equal steam distribution 
and permitted setting the valves in a minimum of time 
and, therefore, it was adopted as standard practice on 
the New York Central. This method requires that all 
motion work, with the exception of the eccentric rod, 
be made to conform to blue print dimensions because 
the accuracy of the method depends upon maintaining 
correct dimensions of all valve-gear parts. 

In developing the method for setting valve gears, the 
gear of each class of power was laid out on a drawing 
in the office of the mechanical engineer, using the cor- 
rect dimensions of all motion parts. After the gear was 
laid out, the correct valve travel by crank setting was 
obtained. Then the eccentric-rod length was determined 
which would give equal displacement of the valve on 
each side of its mid-position. Tracings were then made 
of the Walschaert gear and the Baker gear on which 
were given instructions for setting the valves, and also 
the travel of the pin in the link foot, the travel of this 
pin in front of its mid-position, and the travel of this 


Fig. 1—Angle plate for locating link to proper back set of foot 
preparatory to grinding 
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pin in back of its mid-position, together with other 
dimensions of motion work taken from standard prints 
of the two types of valve gears. Tables I and II give 
these dimensions for one class of power on the New 
York Central System equipped with Walschaert valve 
gear, and one class of power equipped with Baker valve 
gear, respectively. These two classes of power were 
chosen for inclusion in this article as examples of the 
tables on the aforementioned tracings, and to illustrate 
the method of setting valve gears as developed at the 
West Albany shops. 


Setting the Walschaert Valve Gear 


Since the accuracy of the method of setting valve gears 
herein described depends upon restoring all motion 
work to correct blueprint dimensions, the motion work 
is delivered to the machine shop where it is inspected, 
worn parts built up, and all parts are restored to 
standard dimensions. Radius rods, combination levers, 
and union links are checked for length and corrected if 
found in error. The bolt holes in the link body and link 
cheeks are welded if oversize, and the links are ground 
to restore the correct back set to the link foot. All link 
work is done with the aid of a jig; the procedure for 
using the jig varies slightly, however, depending on 
whether the link foot is an extension of the link body or 
an extension of one of the link cheeks. 

Consider first a link on which the link foot is an 
extension of the link body. At the West Albany shops 
a cone-shaped plug is placed in the link slot, and with 
this plug in place the link is mounted on the pendulum 
head of the grinder with a pin extension from the cone 
plug fitting into a hole in the center of the pendulum 
head, thus leaving the link free to revolve and to move 
back and forth on the plug. Another cone-shaped plug 
with a pin extension is placed in the eccentric-rod-pin 
hole in the link foot. This pin extension is placed in 
one of a number of holes drilted in an angle plate, 
shown in Fig. 1, which is fastened to the bed of the 
grinder. Each of these holes is for a different class 
locomotive. When the cone plug is placed in the link- 
foot hole, but with its pin extension set flush against the 
face of the angle plate, the link can be revolved and 
moved on the cone plug in the link slot until the pin 
extension from the plug in the link foot is opposite the 
hole in the angle plate which corresponds to the hole 
for the class of power from which the link was dis- 
mantled. The pin extension from the plug in the link- 
foot hole is then inserted in the hole in the angle plate. 
With the two cone plugs in position, the link cannot 
move further and is in a position which assures that the 
link will be ground with the correct back set of the link 
foot, the holes in’ the angle plate being located to give 
this result. With the two cone plugs holding the link 
in position, the link is clamped to the pendulum head 
and the plugs are removed. The link is then ground. 
Fig. 2 is a view of a link in the process of being ground 
on the pendulum grinder. 

After the link is ground, the link block is fitted and 
placed in the link slot. The link is then mounted in the 
jig shown in Fig. 3. This jig has two tapered adjustable 
rests upon which the link is placed. A pin is inserted 
in the link block, and bushings representing link trun- 
nions are placed on the pin. These trunnions are bolted 
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in V slots, leaving the link free to revolve and to move on 
the link block. A cone plug is placed in the link-foot 
hole, and a pin is inserted through the cone plug into 
one of a number of holes in the channel base of the jig, 
each hole being laid out for a different class of power 
equipped with Walschaert valve gear. With the trunnion 
pin and link-foot pin in place, the link cannot move fur- 
ther. The tapered adjustable rests beneath the link are 
then run up against the underside of the link body and 
the link is clamped in this position by set screws on the 
top of the link body. The pin through the link-block 
hole is then removed and the link-cheek plates are 
clamped in their proper location central on the link body. 
If it had been necessary to weld up the link and cheek 
holes, new holes are laid out according to blueprint di- 
mensions and the jig with the link in place is delivered 
to the drill press. When the holes are drilled, they are 
reamed, and fitted bolts are applied. The links and other 
motion work are then delivered to the erecting floor. 

Consider now a link on which the link foot is an ex- 
tension of one of the link cheeks. After dismantling the 
link it is placed on the grinder up and ground to blueprint 
dimensions. After grinding, the link block is fitted and 
placed in the link jig where the trunnion pin of the link 
jig is passed through the link-block hole. A setting-up 
plate with the correct link-foot back set is clamped to the 
link body, and the cone plug and pin arrangement for the 
eccentric-rod-pin hole is inserted in the link foot and the 
hole in the channel base of the jig which corresponds to 
the class of power from which the link was dismantled. 
The link body is then set in the jig on the tapered ad- 
justable blocks and the link is locked in this position. 
The setting-up plate is removed, the cheeks applied, the 
holes laid out, the holes drilled, and fitted bolts applied 
as described for the link on which the link foot is an 
extension of the link body. Fig. 4 shows two of the link 
jigs on the bed of the drill press with the drilling opera- 
tion just being started. 

After the motion work is delivered to the erecting 
floor, the valve gang assembles it, places the main driv- 
ing wheels on rollers, and adjusts the height of the wheel 
centers as shown by H in Fig. 5. Throughout this de- 
scription of setting Walschaert valve gear, the New 
York Central System H-5h locomotives will be referred 
to, the valve-gear and valve-setting dimensions of which 
are given in Table I. 

The port marks, showing the points of admission, are 


Fig. 2—Link ready for grinding with cone plugs removed from link 
slot and link foot 
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scribed on the valve stem on each side of the locomotive. 
If the distance between the port marks on the right side 
is not equal to the distance between the port marks on 
the left side, the valves and ports must be checked to 
ascertain their correctness as specified in company draw- 
ings. When the distances between the port marks on 


Table I-Walschaert Valve-Gear and Valve-Setting 
Dimensions for New York Central H-5h Power 


A—Eccentric-crank length 
B—Link radius 
C—Union-link length 
U—Link-foot travel (total) 
E—Link-foot travel in front of central position 
F—Link-foot travel in back of central position ... 
G—Eccentric-crank throw 
H—Center of axle to top of frame .. 
I —V alve- travel 


L—Exhaust clearance .. 
Main-rod length 
M—Valve stem made longer due to expansion (when set cold).... 


the left and right sides of the locomotive are equal, the 
striking points of the pistons are obtained and their loca- 
tions are permanently indicated on the guides by center- 
punch marks. The main rods, radius bars, and upper 


end of the combination levers are then connected up. 
The wheels are then rolled and the extreme travel marks 
of the crosshead are scribed on the guides by direct ob- 


Fig. 3—Link jig with link and link cheeks in position for reaming holes 


servation when the piston stops moving, and if it is 
necessary to adjust the main rod to give equal clear- 
ances on both ends of the cylinders, which is required, 
new travel marks of the crosshead are scribed on the 
guides. Note that the extreme travel marks of the cross- 
heads are not obtained in the usual manner by stopping 
the crosshead at some known point ahead of dead center, 
marking the rim of the main wheel, rolling the wheels 
until the crosshead goes to dead center and back to the 
known point ahead of dead center, again marking the 
rim of the main wheel at this point, and then halving 
the distance between the marks on the main wheel. With 
the method of valve setting herein described, this pro- 
cedure for locating dead centers is not necessary, and, 
since it is not used, errors in valve movement due to the 
angularity of the main rod are eliminated. The location 
of the exact dead centers, eliminating errors due to angu- 
larity of the main rods, are obtained by a method which 
will be described later in this article. 

Adjusting the Lift Shaft—The lift shaft on the right 
side of the locomotive is placed in a position such that 
the link can be swung the full length of its travel with- 
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Fig. 4—Link jigs with links in position ready for drilling 


out imparting any movement to the radius bar or to the 
lower end of the combination lever when it is in a ver- 
tical position. Without moving the reverse lever, the 
mechanic goes to the left side of the locomotive and 
swings the link the full length of its travel. If it is 
found that the front end of the left radius bar or the 
lower end of the left combination lever moves, it is evi- 
dent that the lift-shaft bearings on one side or the other 
is out of adjustment. If there is movement of the left 
radius bar or the left combination lever, the mechanic 
proceeds to make adjustments in the lift-shaft bearings 
until such movement is eliminated. The lower ends of 
the combination levers are then coupled to the union 
links. The location of the valve gear which will impart 
no movement to radius bars, and therefore the valves, 
when the link foot is swung through its length of its 
travel as described in this paragraph, will hereafter be 
referred to as the mid-position of the valve gear. 
Equalizing the Lead—When the valve gear is in mid- 
position with the eccentric rods connected to the links, 
and the lower ends of the combination levers coupled 
to the union links, all movement of the valves is im- 
parted by the combination levers when the wheels are 
rolled. Each valve will move a distance equal to the 
sum of the lap plus lead for the head and crank ends of 
the valve when the wheel is rolled through one revolu- 
tion. The wheels are rolled until the crossheads are on 
each travel mark in turn. When a crosshead is on a 
dead-center position, the valve should be at its extreme 
travel position and the port should be open an amount 
equal to the lead, since the valve gear is in mid-position. 
However, if the valve still moves when the crosshead 
comes up to any travel mark (which, it will be remem- 
bered, was obtained by observation only), the wheels 
are rolled until the crosshead comes up to and leaves 
the travel position and when the valve stops moving a 
line is scribed on the valve stem with the same tram that 
was used to locate the port marks. The position of a 
crosshead when the valve stops moving is its exact dead 
center; the observed crosshead dead-center positions, 
that is, the travel marks, are checked at this point and 
the correct travel positions are center punched on the 
guides. The distances between the port marks on the 
valve stem and the marks indicating the extreme travel 
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positions of the valves, obtained when the crossheads 
are on exact dead centers and when the valve gear is 
in mid-position, are the leads. If the distances between 
the port marks and the travel marks of the valve, that 
is, the leads, are not equal for each end of the valve, 
they are equalized by adjusting the length of the valve 
stem an amount equal to one half the difference of the 
distances between the lead and port marks. The valve 
stem should be left long an amount equal to M given in 
Table I to allow for expansion. Although M for the 
class of power used as an example in this description is 
364 in., it varies from M%po in. to %4 in. on other classes 
of power. 

Locating the Center of the Link Swing—With the 
eccentric rods, union links, and main rods all connected, 
the wheels are rolled until the right crosshead is on its 
front travel mark. The reverse gear is placed in full- 
forward position and a line is scribed with the valve 
tram on the valve stem. The reverse gear is placed in 
full-reverse position, and a second line is scribed on the 
valve stem. If the two lines just scribed on the valve 
stem coincide, the link is obviously in the center of its 
swing, that is, in its central position. If the two lines 
do not coincide, the wheels are roiled slowly until the 
valve tram scribes a line at a point half way between 
them. The link is then in its central position, and the 
reverse gear can be moved from full reverse to full for- 
ward and back to full reverse without moving the valve. 
With the link in its central position, and using the center 
of the eccentric-rod-pin hole in the foot of the link as a 
center for a long beam tram, a line Z is scribed on the 
cylinder jacket, as shown in Fig. 5. A line NN is then 
drawn horizontally on the cylinder jacket as also shown 
in Fig. 5; this line is located the same height above the 
rail as the center of the link-foot hole when the link is 
in its central position. 

Determining the Correct Eccentric Throw—In this 
operation the same beam tram used in locating line Z on 
the cylinder jacket must be employed. The wheels are 


Note: Distance between exhaust clearance or port marks 
must measure the same on both sides 


Line to be on same levelas center line of link 
foot pin when is in central position 


Fig. 5—Walschaert valve gear with link in mid-position—Letters refer 
to Table | 


rolled slowly and the travel marks of the link foot, shown 
as X and Y on Fig. 5, are scribed on the cylinder jacket. 
The mechanic setting the valve obtains the correct travel 
of the link foot from a print of the Walschaert gear lay- 
out, which is shown as dimension D in Fig. 5 and given 
in Table I for H-5h power. If the travel D of the link 
foot is greater than that called for in Table I, the eccen- 
tric crank is moved toward the center of the axle. If 
the travel D is less than that called for in Table I, the 
eccentric crank is moved away from the center of the 
axle. When the dimension D is made equal to blueprint 
dimensions as given in Table I by adjusting the eccen- 
tric crank on the pin as just described, the correct eccen- 
tric throw has been obtained and new lines X and Y are 
scribed on the cylinder jacket. 

Determining the Correct Eccentric-Rod Length—The 
mechanic setting the valve measures the distances E and 
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F, the link-foot travel in front and in back of the central 
position of the link swing, respectively, and he checks 
them with blueprint dimensions as given in Table I for 
H-5h power. If the dimension E is greater than that 
called for in Table I, it indicates that the eccentric rod 
is too long by the amount equal to the difference between 
dimension E as obtained on the cylinder jacket and the 
dimension E given in Table I; the eccentric rod is then 
shortened that amount. The adjustment can also be 
made by determining the difference between dimension 
F as given in Table I and dimension F as obtained from 
the cylinder jacket. When the eccentric-rod length has 
been changed, the dimensions E and F are rechecked, 
and when they are exactly as given in Table I, the eccen- 
tric-rod length is correct. 

Adjustment When the Locomotive Is Under Steam— 
When the locomotive is under steam, the boiler expands, 
thus necessitating an adjustment of the main reach rod 
since it was brought to standard blueprint dimensions in 
the shop. After the engine has been broken in, the lead 
marks and valve travels are checked and adjustments are 
made before the locomotive is placed in service. 


Setting the Baker Valve Gear 


As in the case of setting the Walschaert valve gear, 
all the motion work when stripped from the locomotive 
is delivered to the machine shop for restoring parts to 
blueprint dimensions. After the motion work is de- 
livered to the erecting floor, the valve gang assembles it, 
obtains the striking points of the pistons, places the main 
driving wheels on rollers, adjusts the height of the wheel 
centers as shown by C in Fig. 6, and locates the port 
marks as also shown in Fig. 6. If the distance between 
the port marks on both sides are not equal, the valve 


© Port marks must measure 
9 A same on both sides 


Fig. 6—Assembly of Baker valve gear 


(1—Combination lever. 2—Bell crank. 3—Reverse yoke. 4—Radius bar. 
5—Gear connecting rod. 6—Gear reach rod. Letters refer to Table Il.) 


dimensions and port locations are checked for accuracy 
against the companies drawings. Throughout this de- 
scription of setting Baker valve gears, the New York 
Central System L-2 power will be referred to, the valve- 
gear and valve-setting dimensions of which are given 
in Table II. 

Adjusting the Reverse Yokes—The reverse shaft on 
the right side of the locomotive is adjusted until it is in 
a plumb position. The gear reach rod is then adjusted 
until the distance between the center of the reverse yoke 
center pin and the center of the bell-crank pin in the 
frame is equal to F shown in Fig. 7 and given in Table 
II for L-2 power. A tram is used for checking the dis- 
tance F. Leaving the reverse shaft in a plumb position, 
the mechanic goes to the left side of the locomotive and 
checks the dimension F between the bell-crank pin in 
the frame and the center reverse-crank pin. If the di- 
mension F on both sides are not the same it is evident 
that the gear reach rod on either one side or the other 
is out of adjustment. The mechanic then proceeds to 
make F on both sides equal to blueprint dimensions 
as given in Table II. 
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Locating the Mid-Position of the Valve Gear in the 
Ere:ting Shop—The Baker valve gear cannot be set 
so there will be no valve movement. However, the 


mid-position of the gear is obtained by locating the 
gear to dimension F as shown in Fig. 7. The mid-travel 
Gear Reach Rod 


reverse yoke when reach rod is 


Fig. 7—Position of 
adjusted properly 


gear 


position of the foot of the gear connecting rod is then 
obtained as follows: 

The main rods, eccentric rods, and union links are con- 
nected and the wheels are rolled until the right cross- 
head is on its front travel mark; as in the case of setting 
the Walschaert gear all travel marks are first obtained 
by observation of the crosshead travel and checked for 
accuracy later. With the crosshead on the right-hand side 
on its front travel mark, the reverse yoke is placed in its 
full-forward position, and a line is scribed on the valve 
stem with the valve tram. The reverse yoke is then 
placed in its full-reverse position and the valve is again 


Full back eo Full forward motion 


e level as cepter line of gear connecting 
gear is in mid position 


Fig. 8—Baker valve gear set in mid-position 


scribed with the valve tram. If the two lines scribed 
on the valve stem coincide, the gear is in its mid-position. 
However, if the two lines do not coincide, the wheels are 
rolled slowly until a line 4, shown in Fig. 8, is scribed 


Table II-Baker Valve-Gear and Valve-Setting Dimensions for 
New York Central L-2 Power 


A—Eccentric-crank length 
B—Total eccentric-crank throw : 
(—Center of driver to top of frame 2... ... ce cece e eee e eee nee 21 


D—NValve-rod length ..... cc cece cece eee eee ere eee ete e enone 541% 
E—Union-link length 2.00... 66sec eee eee cette eet eet cence 2602 
F—Center of upper bell-crank pin to center of reverse yoke pin.. 16!'% 
G— Travel of foot of gear connecting rod ........0- ee eee eee eee » R4 
H—Travel of foot of gear connecting rod in front of central posi- ao 
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‘mid-way between the two lines. This then will locate 
the mid-position of the gear. With the gear in this posi- 
tion, a tram extending from the center of the eccentric- 
rod-pin hole in the foot of the gear connecting rod to the 
cylinder jacket is used to scribe a line X on the cylinder 
jacket as shown in Fig. 8. The gear on the left side is 
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then run over in a similar manner, to check the mid- 
position. 

Enginehouse Method for Locating the Mid-Position 
of the Valve Gear—The eccentric rods are disconnected 
from the foot of the gear connecting rods, and the cross- 
head on the right-hand side is placed on its front travel 
mark. With the union link connected and with the 


>= Proper length 
Main Rod. 


Fig. 9—Baker valve gear in position for adjusting leads 


eccentric rod pin temporarily in the hole in foot of the 
gear connecting rod, the reverse yoke is placed in its 
full-forward position. One line is then scribed on the 
valve stem with a valve tram. and another is scribed on 
the cylinder jacket at E with a beam tram extending 
from the center of the eccentric-rod pin to the cylinder 
jacket. The reverse yoke is then placed in its full-re- 
verse position and the foot of the gear connecting rod 
is swung until the beam tram falls on the line E pre- 
viously scribed on the cylinder jacket. A second line is 
then scribed on the valve stem. The foot of the gear 
connecting rod is then moved until the valve tram scribes 
a line mid-way between the two lines; this locates the 
mid-position of the gear. With the gear in this position 
the beam tram is used to scribe the line X on the cylinder 
jacket as shown in Fig. 8. 

Equalizing the Lead—With the valve gear in mid- 
position set to dimension F as shown in Fig. 9, with the 
eccentric rod connected or disconnected and with the 
main rod connected or disconnected, the right crosshead 
with the union link connected is moved up to and away 
from the right-front travel mark. A line is scribed on 
the valve stem when the valve stops moving ; the position 
of the crosshead when the valve stops moving is the 
exact front dead center and the travel mark previously 
obtained by observation is checked at this point. The 
crosshead is then moved up to and away from the back 
travel mark, and a line is scribed on the valve stem when 
the valve stops moving; the position of the crosshead 
when the valve stops moving is the exact back dead cen- 
ter. The lines scribed on the valve stem are the lead 
marks as shown as JJ in Fig. 9. If the distances be- 
tween the lead marks and the port marks are not the 
same, the valve stem must be lengthened or shortened 
accordingly to equalize the leads. The valve stem is left 
long an amount shown by M as shown in Table IT to 
allow for expansion (zero for L-2 power). During this 
operation the exact dead-center marks are permanently 
located on the guides by center-punch marks. 

Determining the Correct Eccentric Throw—A hori- 
zontal line is drawn on the cylinder jacket at the same 
height above the rail as the center of the hole in the foot 
of the gear connecting rod. With the reverse yokes set 
to dimension F shown in Fig. 10 and given in Table II 
for L-2 power. so that the gear is in its mid-position, the 
wheels are rolled and the travel marks of the foot of the 
gear connecting rod are scribed with the beam tram on 
the cvlinder jacket at Y and Z as shown in Fig. 10. If 
the distance G between Y and Z is equal to G as given in 
Table IT, then the eccentric-crank throw is correct. How- 
ever, if G is greater than that given in Table II, the 
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eccentric crank should be moved towards the center of 
the wheel, and if less the crank should be moved away 
from the center of the wheel, until the travel G shown 
in Fig. 10 is equal to dimension G given in Table II. 
When this is accomplished, the correct eccentric-crank 
throw has been obtained, and new lines Y and Z, indicat- 
ing the correct distance G are drawn on the cylinder 
jacket. 

Determining the Correct Eccentric-Rod Length—A fter 
scribing the correct lines Y and Z, the mechanic mea- 
sures the distance H shown in Fig. 10, and refers to 
Table II for its correct length. If H as measured on 
the jacket is greater than that given in Table II, the 
eccentric rod is too long by that amount and it is 
shortened accordingly. On the other hand, if H as 
measured on the jacket is shorter than that called for in 
Table II, the eccentric rod is lengthened by an amount 
equal to their difference. The distance J as obtained on 
the jacket can also be checked against dimension J in 
Table II for obtaining the correct eccentric-rod length. 


Fig. 10—Baker valve gear showing dimensions used for determining 
correct eccentric-rod length 


After the eccentric-rod length has been changed, the 
valves are again run over and the dimensions J and H 
as obtained on the jacket are checked against the correct 
values as given in Table II. 

Adjustments Under Steam—When the locomotive is 
under steam the boiler expands, thus necessitating ad- 
justment of the main reach rod since the reach rod was 
brought to standard blueprint dimensions in the shop. 
After the engine has been broken in, the lead marks and 
valve travels are checked and adjusted if necessary be- 
fore the locomotive is placed in service. 


Two-Wheel Truck for 
Applying Cylinder Heads 


An ingenious two-wheel truck arrangement for applying 
locomotive cylinder heads at the Illinois Central engine- 
house, Markham, Ill., is shown in the illustration. It 
consists of two 12-in. plain truck wheels mounted at 
one end of a wooden base plank which carries a vertical 
steel tube and bar construction to support the weight 
of the cylinder head and a diagonal bar and handle which 
may be used to give necessary minor adjustments in 
height of the carrying hook. The use of this device en- 
ables relatively heavy cylinder heads to be easily moved 
about the shop and applied over the cylinder studs. 
The base of this truck is made of a 2-in. by 10-in. 
plank, 6 ft. long, the outer end of which is narrowed to 
about 6 in. and equipped with a cross-handle for ease of 
handling. The main vertical supporting member is 4 
ft. long and consists of a section of 2-in. flue in the upper 
end of which is inserted a 114-in. threaded steel rod the 
height of which is adjustable by means of a nut. The 
upper end of this adjusting screw is forged in the form 
of a clevis with pin connection to the diagonal steel bar, 
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made of l-in. by 2%-in. stock and forged to form a hook 
at the upper end for engagement with the special forged 
link which is bolted to the cylinder head center lifting 
stud. The lower end of the diagonal bar is drawn out 
to form a handle which is held in position against the 


Heavy cylinder heads can be moved easily with this truck 


base plank by means of a bracket and adjustable bolt 
connection, as shown. 

A semi-circular steel plate 12 in. wide by 16 in. in 
diameter, made of %¢-in. stock, is attached near the 
vertical tube, as shown, and serves to hold the cylinder 
head vertical when applying it over the cylinder studs. 
In operation, this device may be readily used to lift the 
cylinder head from the floor and move it into position 
in front of the cylinder where any necessary adjustment 
for height may be made and the cylinder head easily 
applied over the studs. 


Two Locomotive 
Design Details 


Two improved details of locomotive design which have 
given unusually good results on the Indiana Harbor 
Belt are shown in the illustration, comprising a steam- 
pipe casing and a cover plate for grate connection rods. 

The steam-pipe casing forms an air-tight joint, where 
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each steam pipe passes through the smokebox sheet, by 
means of a simple design which can be easily applied 
at small expense. The casing consists simply of a 
pressed-steel flange fitted accurately around the steam 
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Floor line __ 


pipe and welded to the smokebox, with the usual 
cylindrical jacket extending down to the steam chest. 
The flange, formed of 1⁄4-in. steel, is, of course, made 
in two pieces for application around the steam pipe, 
the joint being electrically welded. Also, the outer edge 


Note: Flange and casing 
made fo suit individual 
locomotive class 


No.l8 Jacket Stee! 


Simple and effective design for a locomotive steam-pipe casing 


of the flange is electrically welded to the smokebox. 
The jacket made of No. 18 gage steel, is cut to the 
proper shape and applied in one piece around the steam 
pipe, after the latter is insulated with a thick coat of 
plastic asbestos. The two edges of the jacket joint are 
held together by bolts through two lugs. 

Since the flange is welded in place, it must be cut 
away in order to remove the steam pipe, and generally 
cannot be used again. Since steam pipes have to be 
taken out at only infrequent intervals, however, and in 
view of the relatively small difficulty and cost of apply- 
ing new flanges, this feature does not constitute a serious 
objection to the use of the steam pipe casing design 
described. 

The type of cover plate for grate-connecting rods now 
used as standard on Indiana Harbor Belt locomotives, 
is easily applied. Previous to the development of this 


Sliding cover plate design for loco- 
motive grate connection rods 


design, small sheet metal cinder boxes were applied to 
the outside of the rear waste sheet just below the cab 
floor, designed to catch live cinders which might other- 
wise work out of the firebox when the grate shaker 
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levers are operated, and thus cause a fire hazard. The 
difficulty with these cinder boxes is that they may become 
filled with wet or damp cinders in the winter time and 
freeze, preventing operation of the grate shaker levers. 

In the design illustrated, a small rectangular plate, 
made of 14-in. steel, 6 in. long by 3 in. wide, is pro- 
vided with a 2%-in. by 1%-in. hole just large enough 
to fit around the grate rod. This plate is allowed to 
move vertically as much as may be required during 
operation of the grate shaker lever, by sliding in suit- 
able guides welded to a back plate which is bolted to 
the rear waste sheet, or expansion pad, as it is some- 
times called. These cover plates effectively close the 
openings where the grate rods pass through the waste 
sheet and prevent the emission of live cinders. 


Rack for Storing 
Steel Bars 


The steel bar rack, illustrated, is made by Lyon Metal 
Products, Incorporated, Aurora, Ill., and adaptable for 
a variety of purposes in railroad shops as well as manu- 
facturing plants and storehouses. The rack is available 
in either the single- or double-face type, in two standard 
heights, 79 in. and 97 in., and an upright spacing of 
36 in. or 48 in. The cantilever arms, on which the pipes 
and rods may be stored, are 12 in. long and adjustable 
on 3-in. centers. If the storage of long, bulky items is 
desired, shelves can be easily placed on these arms and 
material or merchandise of unusual length that must be 
conveniently stored flat will be kept in good condition. 

The bar rack is of sturdy construction, finished in 


Lyons double-face steel rack for the convenient storage of bar stock 
and other materials 


green baked enamel. It is made of heavy gage steel in 
channel and L-shapes to give necessary rigidity and 
strength. The weight-carrying capacity is somewhat in- 
definite and depends more or less on whether the weights 
are concentrated in one spot or spread over the entire 
rack. Each upright rests on a base piece or floor bar 
which is 3114 in. long on a double-face rack. A com- 
pression shelf ties the uprights together at the top and 
there is also a compression shelf at the bottom. The 
rack is stiffened against side sway by means of brace 
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rods, as shown in the illustration. The cantilever arms 
are secured to the uprights by locking them in suitable 
slots, and they are therefore readily adjustable for va- 
ried spacing to meet the requirements of different kinds 
of materials being stored. 


How to Recondition 
Water-Soaked Tools 


The more or less frequent recurrence of flood conditions 
in various parts of the United States has led the Black 
& Decker Manufacturing Company, Towson, Md., to 
issue instructions for the reconditioning of water-soaked 
electric tools, which are of general interest. In most 
cases, submersion practically ruins the insulation in the 
tools as well as rendering the fibre parts unfit for use. 
diluting and contaminating the grease and covering all 
parts with silt and mud. Obviously, these tools should 
not be operated until after having been thoroughly re- 
conditioned, preferably by the manufacturer. 

In cases where the owner desires to service the tools 
at local shop points, the following procedure is sug- 
gested: Completely disassemble each tool so as to get at 
all parts. The armature and field should be baked for 
24 hr. at a temperature of 275 deg. F., then being checked 
for short and grounds, a coat of insulating compound ap- 
plied and the parts again baked for 12 hr. at 275 deg. 
F. All fibre switch and brush riggings should be re- 
placed. Most switches will have to be replaced and all 
taped wire connections should be cleaned and retaped. 
Clean all ventilating holes in the case of the tool. Wash 
all grease from gears, housings and bearings, using a 
suitable fluid, and repack with new lubricant, compris- 
ing a good grade of medium cup grease. Clean rust and 
dirt from all parts. 

These instructions apply to electric grinders, both the 
portable and bench type, sanders, polishers, drills, screw 
drivers, hammers, saws, valve refacers and most types 
of motor-driven electric tools. 


Reconditioning Tools at Paducah Shops 


Electrical equipment submerged at the Paducah, Ky., 
shops of the Illinois Central, as referred to in an edi- 
torial elsewhere in this issue, comprised approximately 
525 electric motors which were subjected to flood water 
and required baking out. One of three different pro- 
cesses was used, dependent upon conditions. The first 
was removing the motor from the machine, placing it in 
a baking furnace where the temperature was maintained 
at 220 to 240 deg. F. and the time required ranging from 
18 to 48 hr. for each motor, depending upon the type of 
winding. In the drying of other motors, a paraffin bath 
was used, while on still others an electric current was 
passed through the motor windings, the temperature be- 
ing governed by voltage control. Each of these three 
processes produced the desired results under the particu- 
lar conditions involved. 

As stated in the editorial, approximately 550 shop ma- 
chines and furnaces were under water and required at- 
tention, the machines being completely disassembled in 
most instances, all parts thoroughly cleaned, reassembled 
and provided with new lubricants. In the cleaning of 
heavy machine parts, the dipping process was exten- 
sively employed, using a solution of caustic cleaning 
compound, No. 5-B, furnished by the International 
Chemical Company, Philadelphia. Most of the small 
tools, not heavily coated with grease, were dipped in a 
bath of Oakite No. 32, and serving principally as a rust 
remover. The tools were then rinsed in plain water, 
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dipped in a bath of boiling Oakite No. 24, and finally 
immersed in an oil bath. In the case of small tools, 
heavily coated with grease, the first process was boiling 
in a bath of Oakite No. 24, then returning to the regular 
procedure already described. The use of this method of 
cleaning shop machinery and tools proved very effective 
and permitted reconditioning a large number of tools in 
record time. 


Pipe Threading 
And Cutting Machine 


The Landis Machine Company, Inc., of Waynesboro, 
Pa., has redesigned its 2-in. pipe threading and cutting 
machine, which is furnished with either motor or belt 
drive, and equipped it with an eight-speed built-in gear 
box with single-pulley drive. For a motor-driven ma- 
chine the motor is mounted on top of the headstock and 
connected to the main drive shaft by a silent chain drive. 
The chuck speeds available are 30, 40, 52, 67, 72, 90. 
125, and 163 r.p.m. The speed of the main drive shaft is 
425 r.p.m. 

The ways of the redesigned machine are covered by 
steel guards which are attached to the cross rail and are 
telescoped under the headstock in order to protect the 
ways at all times. Although the redesigned unit now 
weighs slightly more than the machine which it replaces, 
because the bed has been made heavier and stronger by 
increasing the thickness and number of the webs and 
ties, it requires practically the same floor space as the 
old machine. 

A gear box very similar to the one used on the old 
2-in. threading machine is employed on this machine. 


The redesigned Landis 2-in. pipe-threading and cutting machine 


The speed-change gears are all made of chrome nickel 
steel, are hardened and burnished, and run in oil. All 
gears are mounted on antifriction bearings on heat- 
treated shafts. 

The headstock is set directly on the bed instead of on 
raising strips as on the old machine. No changes have 
been made in the die head, cross rail, cutting off attach- 
ment, and chucks. This machine has a capacity for 
threading pipe from % in. to 2 in., inclusive; it has a 
carriage travel of 14 in., and requires floor space 3 ft. 
7 in. wide by 6 ft. 8% in. long. The belt-driven ma- 
chine weighs 2,800 lb. net. The motor-driven machine 
weighs 3,000 Ib. net and is powered with a 3-hp. a.c. or 
d.c. motor which runs at an approximate speed of 
1,200 r.p.m. 
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Grinder for Threading 
Dies and Chasers 


In the illustration is shown a grinder for threading dies 
and chasers of all kinds. It is equipped with a fixture 
and wheel for each type of chaser to be ground, to- 


The Tom Thumb Oster grinder for dies and chasers 


gether with a micrometer adjustments for grinding cut- 
ting edges and leads. A thin wheel also is furnished for 
grinding out broken teeth. This unit is called the “Tom 
Thumb” chaser grinder and is manufactured by the 
Oster Manufacturing Company, Cleveland, Ohio. Stand- 
ard equipment with the grinder consists of one set of 
fixtures and wheels for grinding any one type of chaser, 
a 4-hp. Universal motor, and a dressing stick for 
grinding wheels. The base of the unit is 13 in. square 
and it is 1714 in. high. It weighs approximately 125 
lb. A welded steel stand with a built-in shelf for extra 
fixtures can be furnished as an extra for mounting the 
grinder. 


Universal Vertical 
Miller-Shaper 


Improvements have recently been made on the Colby 
Universal vertical milling and shaping machine shown in 
the illustration. The machine has been provided with a 
high-speed spindle mounted in antifriction bearings, and 
has ten right-hand speeds, the maximum of which is ap- 
proximately 2,100 r.p.m. The spindle is equipped with 
a sleeve to hold %-in. to 5¢-in. split collets, thus elimi- 
nating the need for a high-speed attachment. This 
spindle can be furnished either with or without power 
down feed with four changes applicable to any spindle 
speed. The feed has an automatic stop and a micrometer 
screw for gaging depth. 

A radius tool attachment is furnished with the machine 
which fits the shaper ram in place of the clapper block, 
and will shape punches from the rough without under- 
cutting. A punch located on the compound circular table 
can be machined on all sides, developing, from any center 
within a 5-in. circle, true radii, tangent and angular cuts. 
These table settings can be duplicated when machining 
the die opening with a regular tool holder. The accu- 
racy obtained results, on many dies and punches, in a 
large saving of transfer and set-up time, and in filing and 
fitting. 

The milling and shaping heads adjust at any angle 
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right to left, or left to right from vertical to horizontal 
and 45 deg. front and back from center for drilling, mill- 
ings, boring, shaping and slotting operations with con- 
stant power feed for milling, and intermittent feed for 


A Universal miller-shaper adaptable for work previously limited to 
horizontal-spindle machines 


shaping. These adjustments apply to all longitudinal, 
transverse, and circular table movements. 

The table can be arranged to receive a 10-in. Universal 
dividing head. Spiral gears, milling cutters, and a vari- 
ety of other work on centers formerly limited to horizon- 
tal spindle type machines can be done on this Universal 
vertical machine. The machine and attachments are built 
by the Cochrane-Bly Co., Rochester, N. Y. 


Rotor Non-Reversible 
Air Drill 


A non-reversible rotor-type air drill with a multi-port 
governor which controls the free speed, thus preventing 
burning of drills and reamers and at the same time re- 
ducing the air consumption, has been announced by 
the Rotor Air Tool Company, Cleveland, Ohio. The 


The Rotor light-weight air drill 
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drill is made in two models. The E-73 model operates 
at speeds of 450 and 300 r.p.m. for drilling capacities of 
29/32 in. and 114 in., and reaming capacities of 13/16 
in. and 1 in., respectively. The other model, designated 
as the E-72 drill, operates at 450 r.p.m. and has 29/32 
in. and 13/16 in. drilling and reaming capacities, re- 
spectively. Both models weigh 22 lb. and have an over- 
all length of 13% in., including the grip handles. The 
distance from the side to the center of the spindle is 17 
in. on both models. They are furnished with a heavy- 
duty screw feed of 4 in. travel. The cylinder housing and 
gear case are made of heat-treated aluminum alloy with 
rib reinforcements. 


Emergency Clamp 
For Pipe 


Emergency and, in some cases, permanent repairs to 
leaky pipe lines conveying steam, water, gas, oil, ammonia 
or brine are readily made by means of various types of 
special pipe clamps manufactured by the M. B. Skinner 
Company, South Bend, Ind. Only one of these clamps 
is shown in the illustration, consisting of a malleable iron 
cylinder, halved, hinged along one side and fitted with 
bolts on the other, a gasket of suitable material being 
inserted over the crack in the pipe. This type of clamp 
is very easily applied when a leak develops. Owing to 
the long open hinge, the two halves of the clamp may be 
slid together along the pipe when space is limited, and a 
small wrench can be used to tighten the nuts on the 
bolts, which are cadmium plated. 

Due to the small area of average pin hole or corrosion 
leaks, the Skinner pipe clamp is said to stop the leak 
regardless of pressure. The clamp is also a safety feature 
and may be carried in stock in all sizes as an insurance 
against leakage. The clamp comes complete with a 


Skinner clamp for permanently stopping pipe leaks 


gasket, but if other gasket material is required, it should 
be cut to the same dimensions, for a gasket cut too large 
diffuses the pressure. It is by concentration of pressure 
on the leak that this clamp makes a positive, permanent 
repair. 

This general type of Skinner pipe clamp is available 
in other detail designs such as an extended pipe-line 
clamp, a pipe-joint clamp which may be readily applied 
next to a fitting, a collar-leak clamp, a bell-joint clamp 
a split-coupling clamp, a high-pressure-weld clamp and 
various types of band and saddle clamps. 
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The Metamorphosis of a Steam Locomotive 
on the Milwaukee 


Santa Fe’s Chief To Be 
Streamline 


Prans have been completed by the 
Atchison, Topeka & Santa Fe for the con- 
version of its Chief, operating between 
Chicago and Los Angeles, Calif., to a light- 
weight, streamline train, by the introduc- 
tion of new Pullman cars, and new coaches, 
club cars and dining cars. Each of the 
six units of the ten-car train comprising 
the new Chief will consist of a club-bag- 
gage car, a club-lounge car and a dining 


NEWS 


car, which are now being built by the 
Edward G. Budd Manufacturing Company 
for the Santa Fe, and an observation, 
four-drawing room, double bedroom sleep- 
ing car; a 14-section sleeping car; an 18- 
roomette sleeping car; 2 two-drawing 
room, two-compartment, four double-bed- 
room sleeping cars; and 2 eight-section, 
two-compartment, two-double bedroom 
sleeping cars. 

In addition, four additional dining cars 
and three additional sleeping cars will be 
included in the pool, making the total num- 


* * * 


Above: One of 25 Baldwin-built Vauclain 
compounds delivered to the Milwaukee in 
1900—Left: The locomotive as equipped with 
a larger superheated-steam boiler, simple cyl- 
inders and outside valve gear in 1926—Below: 
A locomotive of the same class equipped with 
a specially decorated streamline housing (but 
otherwise unchanged) and now used to haul 
a section of the Hiawatha over a secondary 
line in Wisconsin 


ber of cars 67. The 45 sleeping cars will 
be constructed by the Pullman-Standard 
Car Manufacturing Company for the Pull- 
man Company, while the remaining 22 cars 
are a portion of the 52 cars ordered by the 
Santa Fe from the Edward G. Budd Man- 
ufacturing Company. These 45 Pullman 
cars contain new features not found at 
present in standard sleeping cars. The 
drawing rooms and compartments are de- 
signed for added room and comfort, with 
a different layout. The roomette car is a 
new type, containing 18 separate, individu- 
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ally enclosed roomettes designed for one 
passenger, and containing a folding bed- 
type berth, washstand, toilet and ward- 
robe. 

Thirty of the cars ordered from Budd, 
all coaches, will be placed in service on the 
Scout, the Santa Fe’s all-coach tourist- 
sleeping car operating between Chicago and 
San Francisco, Calif., and Los Angeles. 


Southern Pacific Locomotives— 
A Correction 


Tue Franklin Railway Supply Com- 


pany, New York, furnished the boosters - 


on the Southern Pacific 4-8-4 type loco- 
motives described in the March issue of 
the Railway Mechanical Engineer. The 
company is incorrectly given in the list of 
specialties on page 105. 


Diesel Locomotive Repair Costs— 
A Correction 


In the publication of the article entitled 
“Diesel-Electric Locomotive Projected Re- 
pair Costs” which appeared on page 111 
of the March issue reference was omitted 
of the fact that the article was an ab- 
stract of a report prepared for the North- 
ampton & Bath by John P. Kivlen, engi- 
neer maintenance of way and equipment. 


Missouri Pacific Plans New 
Enginehouse 


Tue Missouri Pacific is contemplating 
the construction of an eight-stall frame 
enginehouse at Atchison, Kan., to replace 
an existing structure, at a total estimated 
cost of about $114,000. The work will 
involve considerable revision of the term- 
inal track layout to accommodate the new 
house and to secure greater economy in 
the operation of the terminal. 


President Appoints Locomotive 
Bureau Official 


PRESIDENT ROOSEVELT has appointed Al- 
lyn C. Breed assistant chief inspector of 
the Bureau of Locomotive Inspection of 
the Interstate Commerce Commission and 
has sent his name to the Senate for con- 
firmation. Mr. Breed was the senior in- 
spector in point of service in the bureau, 
having come with the commission on Au- 
gust 10, 1911. He takes the place of John 
A. Shirley, who was retired. 


New “Century”’ and “Broadway”’ 
Planned 


New streamline equipment and expedited 
schedules for the New York Central’s 
“Twentieth Century Limited” and the 
Pennsylvania's “Broadway Limited” were 
forecast in a joint statement issued by 
those two roads on March 9. These two 
trains, on which a charge of $7.50 in addi- 
tion to the New York-Chicago fare is now 
assessed, make the run between those cities 
in 16% hrs.: and the statement says that 
“a quickening of passenger schedules” in 
this service is contemplated. 

Staff engineers of the two roads and 
industrial engineers are collaborating in 
the design and construction of entirely new 
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equipment for the trains. The program 
also contemplates a general improvement in 
and the extension of the new type of equip- 
ment to certain other principal services 


between eastern and western terminals of 
the two roads. 
“The new equipment” the statement con- 
(Continued on next left-hand page) 


New Equipment Orders and Inquiries Announced Since 
the Closing of the March issue 


Locomotive ORDERS 


_Road No. of locos. Type of loco. Builder 
A. T. & S. Fi... pirre 1! 3,600-hp. Diesel-elec. Electro-Motive Corp. 
C. W. Pullman & Sou..... 2 0-6-0 Baldwin Locomotive Works 
Lehigh Valley ........... 10 Loco. tenders ? American Locomotive Co. 
Mo. Par ressenti ry ee 4  600-hp. Diesel-elec. l ` 
g 2 900-hp. Diesel-elec. j Electro Motive Corp. 
Not Pac: eidal ais a 11? 4-8-4 Baldwin Locomotive Works 
3 ; 63 4-6-6-4 American Locomotive Co. 
St. LS. Woe. ee eee 5 4-8-4 Company shops 
Youngstown & Northern... 2  900-hp. Diesel-elec. American Locomotive Co. 
2 900-hp. Diesel-elec. Electro-Motive Corp. 
Locomotive INQUIRIES 
Grt. Western ........605. 1 Lt. wt. 2-8-0 
1 Heavy wt. 2-8-0 
M. St. P. & S. Ste. Marie. 4 4-8-4 
Nat'l Rys. of Mexico..... 10 4-6-2 
8 2-6-6-2 
Seaboard Air Line........ 10 Loco. tenders 
FREIGHT-CAR ORDERS 
Road No. of cars Type of car Builder 
dD. ML&N . 500 re General American Trans. Co. 
T. 400 Box Greenville Steel Car Co. 
350 Auto. Bethlehem Steel Co. 
500 50-ton box Pullman-Standard Car Mfg. Co. 


100 + 70-ton gondola 
100 Refrig. 
Auto. 


Michigan Limestone & 


100 50-ton auto.-furn. 


American Car & Foundry Co. 
Magor Car Corp. 
Pullman-Standard Car Míg. Co. 
Pullman-Standard Car Mfg. Co. 


Chemical Co. ........-. 15 30-cu. yd. air dump Austin-Western Road Machy. Co. 
15 30-cu. yd. air dump Differential Steel Car Co. 
M., St. P. & S. Ste. M. .. 100 Ballast American Car & Fdry. Co. 
MERT. sain aesa EAEra 50 70-ton Hart selective ballast American Car & Foundry Co. 
Nor. Pac. .6 csc peta 750 50-ton gondola Pressed Steel Car Co. 
250 70-ton gondola American Car & Foundry Co. 
500 50-ton flat Bethlehem Steel Co. 
500 Box Pacific Car & Foundry Co. 
N &OWoeoa secieacadss ...... 1,0004 Hopper coal Virginia Bridge Co. 
004 Hopper coal Rethlehem Steel Co. 
Freicut-Cak INQUIRIES 
AY L E EEN E 100-400 50-ton box lh ce cee cece e ee tee cence 
50-ton auto. with loaders wee eee ce eee eee 
100 Ston auto, hee ccc e EA EEA 
100 = 70-ton pho phate «hee ce eee cece ee ee ete ee eees 
CN O. & T. Pi... eee 2,500 9 40-ton box lh ccc cee ec ete ee cee tener 
soa 40-ton auto, cee ee tee cee eee eens 
1,100  50-ton hopper hh eee eee eee eee cee 
1.250 50-ton gondola (high side) wk. eee eee eee eee eee 
250 50-ton gondola (low side) sce eee cee eee eee ee cee eee 
LEN Bares sacred i00. -70-ton gondola cee cee eee cee eee cee e ees 
100 70-ton covered hopper cement ........0.. ee cee eee te renee 
M. St. P. & S. Ste. Marie. 250-350 50-ft. box hte eee cee cette eens 
G- -40:ft bos- bce Sepa et EEr EKTREN 
t00. Hopper hc tee cece cee eee eee eee 
100 General service ht eee eee cece ee eee eee e eee 
190: “Ballast haw ee Sieve Orrar EEEa 
Pennsylvania .........++6 1,000.9 "Box O OoOO AOSAN Owen ciate eee tae 
1:500: Gondola hata en Mee Seeded vos 
300 Covered hopper cement wee eee cee ee eee eee 
PASSENGER-CAR ORDERS 
Road No. of cars Type of car Builder 
A. T. & So Eireirserit 305 De luxe coaches Edward G. Budd Mfg. Co. 
105 Diners Edward G. Budd Mfg. Co. 
65 Club-lounge Edward G. Budd Mfg. Co. 
65 Club-baggage Edward G. Budd Mfg. Co. 
Can, Pac. ..eececeeeees .e 21 First-class coaches See footnote $ 
1 Coach See footnote * 
1 Cafe-parlor See footnote ° 
2 ~~ Bagg.-exp. National Steel Car Corp. 
5 Mail-exp. National Steel Car Corp. 
Central of Georgia........ 5 Coaches Bethlehem Steel Co. 
3 Express Bethlehem Steel Co. 
Evie: 22 cess cas aiidas tnia 80 Milk Greenville Steel Car Co. 
Grt. Nor. ....cccceereree 12 Coaches Pullman-Standard Car Mfg. Co. 
N. Y. N. H. & Ho... eee. 507 Coaches Pullman-Standard Car Mfg. Co. 
57 Cafeteria Pullman-Standard Car Mfg. Co. 
AEE TEET 9 Postal Bethlehem Steel Co. 
St. TeS Wess ieaie er 10 Air-conditioned coaches Pullman-Standard Car Mfg. Co. 
PASSENGER-CAR INQUIRIES 
AGS Doerne ena ote 15 Coaches = eee eda rea a wees ooo 
15 Express heen et eee rete ee eee ewes 


1 The locomotive will be used to haul the nine light-weight streamline passenger cars now beinz 


constructed to replace the present equipment of the Super Chief this spring between Chicago ani 


Los Angeles, Calif. 


2 The tenders will have a capacity of 30 tons of coal and 20,000 gal. of water. 


2 Eight of the 4-8-4 type are for the Northern Pacific. 
4-6-6-4 type are for the Spokane, Portland & Seattle. 


The remaining three 4-8-4’s and the six 
The 17 locomotives are in addition to the 


order for nine 4-6-6-4's reported in the February issue. i 7 
“In addition to previous orders for 1,000 cars each placed with these companies. 
8 To be of stainless-stecl, streamline construction, x 
© Frames to be built by National Steel Car Corporation and cars finished at Angus shops of the 


Canadian Pacific. 


1 Permission to purchase this equipment granted hv the Court. 
of the 50 purchased in 1934 and the 50 additional in 
in structure and appearance of the passenger cars, 


The coaches will be duplicates 
The five cafeteria cars will be duplicate< 
They will have a 


1936. i a 
but with different interiors. 


self-service counter and bar and will he provided with chairs and tables for serving food and drink. 
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| Foresight in railroad operation correctly gauges | 
the traffic volume and needs, and provides equip- 
ment, at the lowest economic cost, to meet these 


requirements. 


The present trend is for higher speeds with 
heavier train loads. Modern power is needed to 
provide the necessary horsepower capacity to 


haul such trains at economical costs. 


Fortunately, the modern locomotive, of im- 
proved design, is capable of delivering 25% to 
40% increase in horsepower capacity without 
increase in driving wheel loads. Expensive 
changes in track and bridges are not necessary 


for its operation. 


CHESAPEAKE & ORIG 


LIMA LOCOMOTIVE WORKS, QUT INTE 71 TCam> INCORPORATED, LIMA, OHIO 


| INCORPORATED | 


tinues, “will mark a distinct departure 
from that now in service.” It will include 
lounge, sleeping and observation cars, to 
be built by the Pullman Company in ac- 
cordance with designs now being worked 
out in cooperation with the two roads. 

Both the Pennsylvania and New York 
Central, the statement further reveals, have 
been experimenting with modernistic 
equipment and also have been studying new 
types of equipment, which have been in 
operation in other territories, with a view 
to adopting designs suitable to the service 
requirements and operating conditions on 
their respective systems. 


Diesel ‘*Firemen’”’ Get Jobs 
Insured 


AN agreement governing the employment 
of firemen (helpers) on Diesel-electric, 
other internal-combustion and steam-elec- 
tric locomotives was reached in a joint 
conference committee of managers, repre- 
senting most of the principal railways of 
the country, and officers of the Brother- 
hood of Locomotive Firemen and Engine- 
men, at Chicago, on February 28. The 
request for extra men was made by the 
brotherhood on October 31, 1936, and ne- 
gotiations were begun on February 17. It 


THE Superror HAND BRAKE COMPANY, 
Chicago, has moved its offices to the Rail- 
way Exchange Building. 


H. W. Porter & Co., Inc., Newark, 
N. J., has been appointed distributor in 
the Newark area for the General Re- 
fractories Company, Philadelphia, Pa. 


Tue T-Z Rattway EQUIPMENT CoM- 
PANY, Chicago, has moved its offices from 
310 South Michigan avenue to 8 South 
Michigan avenue. 


R. B. HILt, a representative of the Lewis 
Bolt & Nut Company, Minneapolis, Minn., 
has opened an office at 516 Railway Ex- 
change building, Chicago. 


Pierce T. WETTER, vice-president of 
American Cutting Alloys, Inc., has an- 
nounced the appointment of Dr. Ing. Paul 
Schwarzkopf of Reutte, Austria, as the 
president of the company. 


Cwartes S. Payson, of New York, has 
been elected a director of The American 
Rolling Mill Company, Middletown, Ohio. 
Mr. Payson is also a director of the Rust- 
less Iron Corporation, Baltimore, Md. 


Cuartes R. Hook, president of the 
American Rolling Mill Company, Mid- 
dletown, Ohio, has been elected a director 
of the Rustless Iron & Steel Corpora- 
tion, Baltimore, Md. The American Roll- 
ing Mill Company, which recently ac- 
quired an interest of approximately 48 per 
cent in Rustless Iron & Steel Corporation, 
is also represented on the board by Calvin 
Verity, executive vice-president, and W. 
W. Sebald, vice-president. 
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is estimated that 230 new jobs will be 
created for firemen, with a resulting in- 
crease of $445,000 in payrolls. The agree- 
ment became effective March 15. 

Under the agreement, firemen (helpers) 
shall be employed on Diesel-electric, oil- 
electric, gas-electric, other internal-combus- 
tion, or steam-electric locomotives, on 
streamline or main-line through passenger 
trains which make few or no stops, and 
on Diesel-electric, oil-electric, gas-electric, 
other internal-combustion, steam-electric, 
or electric locomotives, of more than 90,- 
000 Ib. weight on drivers, regardless of 
service. “Locomotives” not included in 
the agreement are: (a) Electric car serv- 
ice, operated in single or multiple units; 
(b) gasoline, Diesel-electric, gas-electric, 
oil-electric, or other rail motor cars, which 
are self-propelled units (sometimes han- 
dling additional cars) but distinguished 
from “locomotives” in having facilities for 
revenue lading or passengers in the motor 
car, except that new rail motor cars hence- 
forth installed which weigh more than 90,- 
000 Ib. on drivers shall be considered “loco- 
motives,” requiring a helper. If the power 
plants of existing rail motor cars be made 
more powerful by alteration, renewal, re- 
placement, or any other method, to the ex- 
tent that more trailing units can be pulled 
than could have been pulled with the power 


Supply Trade Notes 


E. T. Scuroeper, 1205 Syndicate Trust 
building, St. Louis, Mo., has been ap- 
pointed sales agent for the Eagle-Picher 
Sales Company, Cincinnati, Ohio, repre- 
senting its line of insulating products for 
railway sales in St. Louis and the South- 
west. 


J. J. Davis, Jr., sales engineer of the 
Carnegie-Illinois Steel Corporation at 
Chicago, has been appointed assistant 
manager of sales of the railroad materials 
and commercial forgings division with 
headquarters at Chicago. Mr. Davis was 
born on August 3, 1894, at White Pigeon, 
Mich., and after attending Purdue Uni- 
versity and Armour Institute of Technol- 
ogy entered the employ of the Chicago, 


(c) Moffett Studio 
J. J. Davis, Jr. 


plants which were in the rail motor cars 
on March 15, 1937, such motor cars, if 
then weighing more than 90,000 Ib. on 
drivers, shall be considered locomotives re- 
quiring a helper. (c) Self-propelled ma- 
chines used in maintenance of way, main- 
tenance of equipment, stores department 
and construction work, such as locomotive 
cranes, ditchers, clam-shells, pile-drivers, 
scarifiers, wrecking derricks, weed burn- 
ers, and other self-propelled equipment or 
machines. This will not prejudice local 
handling on individual railroads where dis- 
putes arise as to whether or not the char- 
acter of work performed by these devices 
constitutes road or yard engine service. 

Rates of pay applicable to coal-burning 
steam locomotives apply on streamline or 
main-line through passenger trains except 
where only oil-burning locomotives are 
used. Rates of pay for helpers on electric 
locomotives (from individual or territorial 
schedules) apply to firemen (helpers) on 
other types of motive power of more than 
90,000 1b. weight on drivers. 

Existing agreements which are consid- 
ered by the employees to be more favor- 
able shall remain unchanged. 

This agreement shall continue in effect 
for a period of one year and thereafter, 
subject to change under the provisions of 
the Railway Labor Act as amended. 


Burlington & Quincy as a rodman, which 
position he held from June, 1913, to Sep- 
tember of that year. He then entered the 
employ of the Elgin, Joliet & Eastern at 
Gary, Ind., where he was a rodman, in- 
strumentman, assistant engineer and super- 
visor of track during the period until 
February 15, 1935. On the latter date he 
entered the general sales department of 
the Illinois Steel Company, now the Car- 
negie-Illinois Steel Corporation, as a sales 
engineer. 


THE WatTsoNn-STILLMAN ComMPANy has 
opened a sales office at 83 South High 
street, Columbus, Ohio. John C. Grind- 
lay is in charge of this office, and will 
cover the Kentucky, Southern Ohio and 
Southern Indiana territory. Richard W. 
Dinzl has been appointed chief engineer 
of the Watson-Stillman Company, with 
headquarters at the main office, Roselle, 
N. J. Mr. Dinzl recently resigned from 
the Baldwin Southwark Company, where 
he had been in charge of engineering for 
the Southwark division of that company. 


H. F. Henriques and J. J. Lincoln, Jr., 
have been appointed assistant general sales 
managers of the Air Reduction Sales Com- 
pany, with headquarters at Cleveland, Ohio, 
and Pittsburgh, Pa., respectively. Mr. 
Henriques has been a member of the sales 
department since March, 1929, and was 
manager of the Cleveland district from 
January, 1934, until he assumed his new 
position in January, 1937. Mr. Lincoln 
joined the company in 1924 and was ap- 
pointed manager of the Pittsburgh district 

(Continued on next left-hand page) 
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AN IMPORTANT FACTOR 


ON 


BURA POW IR Y 


The Northern Pacific Simple Mallet Locomotives 
are excellent examples of Modern Power designed 
for high-capacity, high-speed freight service. 

On this power the Franklin Automatic Compen- 
sator and Snubber maintains correct adjustment 
of driving boxes at all times, greatly reduces 
maintenance costs and materially improves riding 
qualities. 

The Compensator member automatically com- 
pensates for wear and box expansion due to 


temperature change and cushions ordinary shocks 


while the Snubber member provides a yielding 
cushioned resistance to excessive blows. 

From the time the engine goes into service 
the driving boxes are constantly in accurate 
adjustment and this adjustment is automatically 
maintained without further attention for many 
thousands of miles. 

The Franklin Automatic Compensator and 
Snubber is an effective operating and mainte- 
nance factor on any locomotive —it is particularly 


important on large power. 


$ Because material and tolerances are just right for the job, genuine Franklin repair parts give maximum service life. 
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in May, 1934. J. M. Driscoll has been 
appointed acting manager at Cleveland. 
Mr. Driscoll has been in the service of 
Airco since March, 1929, when he joined 
the sales department. In 1933 he was ap- 
pointed assistant sales manager of the 
Cleveland district, which position he has 
held until his recent appointment as assis- 
tant general sales manager. S. D. Edsall 
has been appointed acting district manager 
of the Pittsburgh district. Mr. Edsall has 
been with the Airco sales department since 
February, 1923, and has been assistant sales 
manager of the Pittsburgh district since 
July, 1925. J. F. Pryor, formerly assis- 
tant to the general sales manager, has 
been appointed vice-president of the Mag- 
nolia Airco Gas Products Company, a 
Texas corporation handling all of Air Re- 
duction’s activities within that state. Mr. 
Pryor will have his headquarters at Hous- 
ton, Texas. 


A. Van HAsSEL, vice-president of the 
Magor Car Corporation, New York, has 
been elected president. L. C. Haigh, sec- 
retary, and J. W. Leis, plant manager, 
have been elected vice-presidents, and W. 
P. Smith and R. C. Warburton, of the 
general staff, have been elected secretary 
and treasurer, respectively, all with head- 
quarters at New York, except Mr. Leis, 
who will be located at Passaic, N. J. 

A. Van Hasset was born on November 
12, 1889, at Paterson, N. J. He was edu- 
cated in the grammar and high schools of 
that city, and then was in the service of 
the Rogers Locomotive Works. He subse- 
quently served with the Cooke Locomotive 


Works, in Paterson, N. J., and since 1909 


Blank & Stoller 
A. Van Hassel 


has been associated with the Magor Car 
Corporation, serving in various capacities, 
until 1921 when he was elected secretary. 
In March, 1925, he became vice-president, 
secretary-treasurer; in 1929, he relin- 
quished the office of secretary. Mr. Van 
Hassel is also assistant secretary and assis- 
tant treasurer of the National Steel Car 
Corporation, Hamilton, Ont. 

Lewis C. Haicu was born in Brooklyn, 
N. Y., on January 30, 1898. He received 
his education in the public schools of New 
York and East Orange and prepared for 
college at the St. Paul Academy, St. Paul 
Minn. He also attended Wharton School, 
University of Pennsylvania, for two years. 
Mr. Haigh entered the service of the Ma- 
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gor Car Corporation early in 1922 in the 
shops at Passaic, N. J., and one year later 
joined its sales force in the New York 
office. Since October, 1929, he served as 
secretary of the corporation. 

James W. Lets began his career in the 
steel car business 36 years ago. He served 
with the Pressed Steel Car Company in 
Pittsburgh, Pa., for five years, later at 
that company’s Chicago plant for two years 
and then in Canada with the Canadian Car 
& Foundry Company. In 1910 he was ap- 
pointed plant manager. 


Epwarp W. LeaHey has been appointed 
district sales manager of the Ohio Brass 
Company to serve power utilities, transit 
companies and steam railroads in Vir- 
ginia, West Virginia and lower Maryland. 
Mr. Leahey’s headquarters will be in 
Philadelphia, Pa. 


THE BANTAM BALL BEARING COMPANY, 
South Bend, Ind., has changed its name 
to the Bantam Bearings Corporation to 
describe more clearly its products which 
include, in addition to ball bearings, taper 
roller and straight roller bearings. The 
Bantam Bearings Corporation is now a 
subsidiary of the Torrington Company, 
Torrington, Conn. 


J. L. Terry, vice-president of the Q & 
C Company, New York, has been elected 
president of the company, succeeding F. 
F. Kister, who was president and treas- 
urer. Mr. Kister has been elected chair- 
man of the board of directors, also retain- 
ing the title of treasurer. Both men, as 
formerly, will have headquarters at New 
York. 


THe Oster MANUFACTURING Co., Cleve- 
land, Ohio, has appointed R. B. Tewks- 
bury, chairman of the board; Roger 
Tewksbury, president and treasurer ; Arthur 
S. Gould vice-president, and Harry A. 
Maurer secretary. The first two officers 
were formerly president, vice-president and 
secretary, respectively, while Mr. Maurer 
was general superintendent of the com- 
pany’s plants at Erie, Pa., and Cleveland, 
Ohio. 


Jonn M. SCHREINER has been appointed 
manager of the Detroit, Mich., branch of 
the Black & Decker Manufacturing Co., 
Towson, Md., succeeding the late George 
W. Stoiber. Mr. Schreiner has been ac- 
tive in the Detroit area for the past 12 
years. W. J. Fenwick, who for several 
years has been co-manager of the Cleve- 
land, Ohio, territory, has been appointed 
manager of all activities in that branch, 
and G. H. Treslar has been appointed 
supervisor of the Detroit and Cleveland 
territories, co-operating with Messrs. 
Schreiner and Fenwick in the promotion of 
sales in these areas. 


Jonn GRAHAM Morrissey has been ap- 
pointed sales manager, eastern district, of 
the Pressed Steel Car Company, Inc., with 
headquarters at New York. Mr. Morris- 
sey was born at St. Paul, Minn., and at- 
tended the University of Minnesota, leav- 
ing there to serve in the United States 
Army during the World War. On his 
discharge, in 1920, he was employed in the 
operattng department of the Pressed Steel 
Car Company, at McKees Rocks, Pa. A 


year later he was transferred to the sales 
department at New York, where he has 
been up to the present time. 


JoHN May, assistant general manager of 
sales in charge of electric cables and wire 
rope of the American Steel & Wire Com- 
pany, with headquarters at Worcester, 
Mass., hag been appointed general mana- 
ger of sales, with headquarters at Cleve- 
land, Ohio, Dennis A. Merriman having 
relinquished his title and duties as general 


John May 


sales manager but continuing as vice-presi- 
dent. Mr. May entered the employ of 
this company in 1909 in the order depart- 
ment of the New York sales office. He 
was transferred to Worcester, Mass., and 
after a short time returned to New York, 
where, after several promotions, he became, 
in 1921, manager of sales of electric wire 
and wire rope. In 1931 he was appointed 
assistant general manager of sales of elec- 
tric wire and wire rope for the entire 
country, with headquarters at Worcester. 


Obituary 


Epwin J. Rooxssy of E. J. Rooksby & 
Co., Philadelphia, Pa., died on March 17. 


Epwarp P. BURRELL, director of en- 
gineering of the Warner & Swasey Com- 
pany, Cleveland, Ohio, died on March 21 
at the age of 66. 


Frank J. BAUMAN, steel tool sales man- 
ager of the Republic Steel Corporation, 
died on February 24 at Cleveland, Ohio. 


Harotp Francis LANE, Washington edi- 
tor of the Railway Mechanical Engineer 
and other Simmons-Boardman publica- 
tions since 1916, died of a heart ailment 
on February 27 at his home in that city. 
He was 54 years of age. Mr. Lane was 
born November 2, 1882, at Ashburnham, 
Mass., and attended the public schools there 
and at St. Paul, Minn., and Chicago. After 
being graduated from Calumet High 
School, Chicago, in 1901, he entered Dart- 
mouth College where he was awarded an 
A.B. degree in 1905. In the same year he 
entered the editorial department of the 


(Continued on next left-hand page) 
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@ Tons of long, husky bolts are 
needed for the huge 1937 freight-car 
construction and rebuilding pro- 
grams. The Interstate Commerce 
Commission’s ruling, prohibiting 
the operation of cars equipped with 
cast-iron arch-bar trucks, will drain 
the supply of long bolts. 

Cut costs and insure supply by 
making your own bolts. Cold forg- 
ing via Manville headers produces 


E. J. MANVILLE MACHINE COMPANY 
Waterbury, Conn. 


Cleveland Office: 1209 Swetland Building 


MANVILLE HE 
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; The open die, 
| double-stroke 
Manville header 
above makes 

| blanks 6 x y2. 
There is a Man- 

| ville Machine for 

j whatever diam- 
eter and length 


y required. 


bolts at high speed, without waste. 
Rugged and tough are Manville 
headers. Whether you need 100,000 
bolts or 1,000,000, you need not 
worry about breakdowns. Manville 
makes a complete line of cold-forg- 
ing machines—bolthead trimmers 
and thread rolling machines. Cold 
forging is the way to make bolts and 
screw blanks and Manville is the way 
to cold forge. 


former Railway Age then published by the 
Wilson Company, Chicago. In 1906 he 
was transferred to the Electric Railway 
Review, also published by the Wilson Com- 


H. F. Lane 


pany. After two years in the latter posi- 
tion, Mr. Lane became railroad editor of 
the Chicago Tribune, a position he held 
for four years. Meanwhile the original 
Railway Age had been consolidated with 
the Railroad Gazette into the Railway Age 


General 


RALPH Simpson, mechanical engineer of 
the Minneapolis, St. Paul & Sault- Ste. 
Marie, has been appointed to the newly 
created position of assistant to the vice- 
president and general manager, with head- 
quarters as before at Minneapolis, Minn. 
Mr. Simpson has been in railway service 


Ralph Simpson 


for 30 years. He was born on December 
26, 1892, at Stratford, Ont., and first en- 
tered railway service with the Grand 
Trunk (now Canadian National) in Sep- 
tember, 1907, as a special apprentice. 
From March, 1913, to March, 1916, he 
served in the mechanical engineer’s office 
of the Grand Trunk Pacific, then entering 
the service of the Soo Line as a mechanic. 
Following a year in the latter capacity Mr. 
Simpson joined the Northern Pacific, 
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Gazette, under Simmons-Boardman own- 
ership, and Mr. Lane in January, 1912, be- 
came associate editor of the Railway Age 
Gazette at Chicago. In September, 1916, 
he was transferred to Washington. While 
in the Chicago office Mr. Lane edited the 
1913 edition of the Biographical Directory 
of Railway Officials (now Who’s Who in 
Railroading). He was a member of the 
National Press Club, the White House 
Correspondents’ Association, both of Wash- 
ington, and the Dartmouth College Club 
of New York. 


Orto Best, who retired five years ago 
as superintendent and general manager of 
the Nathan Manufacturing Company’s lo- 
comotive appliance factory, died on March 
4, in St. Vincent’s Hospital, New York, at 
the age of 70 years. Mr. Best, for many 
years, prior to his association with the 
Nathan Manufacturing Company, was air 
brake instructor of the Nashville, Chatta- 
nooga & St. Louis. He was also a past 
president and, for many years, until the 
time of his death, was treasurer of the 
Air Brake Association. 


RALPH ATLEE LIGHT, vice-president and 
secretary of the U. S. Metallic Packing 
Company, died suddenly on March 2, at 


Personal Mention 


where he served as a draftsman until July, 
1917, when he returned to the Soo Line 
as chief draftsman. In February, 1923, 
he -was appointed mechanical engineer of 
the Soo Line. 


S. H. BARNHART, assistant to comp- 
troller of the Norfolk & Western at Roan- 
oke, Va., has been appointed assistant 
comptroller, with headquarters at Roan- 
oke. Mr. Barnhart was born at Shep- 
herdstown, W. Va., and is a graduate of 
Shepherd College He entered the service 
of the Norfolk & Western in 1905 in the 
Roanoke shops and since that time has 
served successively as machinist apprentice, 
assistant engineer of tests, wheel shop fore- 
man, engine inspector, assistant engine- 
house foreman and assistant valuation en- 
gineer In June, 1929, he was appointed 
assistant valuation engineer in the valua- 


S. H. Barnhart 


Philadelphia, Pa. Mr. Light was born on 
November 3, 1892, at Wilmington, Del. 
He was educated in the public schools and 
the Drexel Institute in Philadelphia, and 
in the United States Naval Academy. Mr. 
Light entered the employ of the United 


Ralph Atlee Light 


States Metallic Packing Company on April 
13, 1905. He became secretary of the 
company on February 9, 1920, and was 
elected vice-president on February 19, 1934. 


tion department and on August 1, 1933. 
became engineering assistant to the comp- 
troller. Mr. Barnhart was appointed as- 
sistant to the comptroller on December 1, 
1935. 


G. P. Tracuta, division master me- 
chanic of the Chicago, Burlington & 
Quincy at St. Joseph, Mo., has been ap- 
pointed district superintendent of motive 
power of the Chicago, Rock Island & Pa- 
cific, with headquarters at Kansas City, 


Gerald P. Trachta 


Mo. Mr. Trachta was born on October 5. 
1883, at Schuyler, Neb. He first entered 
railway service on December 19, 1901, as 
an enginehouse sweeper on the Chicago, 
Burlington & Quincy at Sheridan, Wyo. 
later becoming a machinist helper and 
then machinist. He entered engine service 
(Continued on next left-hand page) 
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SS 
CENTRAL VERMONT 
834 


REDUCED FRICTION 


MEANS 


REDUCED MAINTENANCE 


REATLY reduced rail and wheel flange wear and less 


maintenance costs go hand in hand when cars are 
equipped with National Type B Spring-Plankless Trucks. 


National Trucks are flexible. They follow curves freely 
and the parallel frame and bolster contacts tend to square 
them upon entering straight track. 


As a result you have decreased rail and flange wear and 
increased life of wheels. 


NATIONAL MALLEABLE AND STEEL CASTINGS CO. 
General Offices: CLEVELAND, OHIO 


Sales Offices: New York, Philadelphia, Chicago, St. Louis, San Francisco 
Works: Cleveland, Chicago, Indianapolis, Sharon, Pa., Melrose Park, Ill. 


Canadian Representatives: Railway and Power Engineering Corporation, Ltd., Toronto and Montreal 


on March 10, 1903, as a locomotive fire- 
man, being promoted to locomotive engi- 
neer on October 5, 1905, and to road fore- 
man of engines on the Sheridan division 
October 1, 1910. Seven years later he 
become master mechanic of the Casper 
division, resigning on December 1, 1919, 
to accept a position as road foreman of 
engines on the Arizona Eastern (now part 
of the Southern Pacific), at Phoenix, 
Ariz. On March 1, 1923, Mr. Trachta 
returned to the Burlington as enginehouse 
foreman at Wymore, Neb., being ap- 
pointed general foreman at Kansas City, 
Mo., on August 1, 1923, and master me- 


chanic at Omaha, Neb. on August 1, 
1925. Subsequently he was transferred 
to Galesburg, Ill, and thence to St. 


Joseph, Mo., being located at the latter 
point at the time he resigned to enter the 
service of the Rock Island as district su- 
perintendent motive power at Kansas City. 


Master Mechanics and 
Road Foremen 


B. R. Carson has been appointed as- 
sistant road foreman of engines of the 
Philadelphia division of the Pennsylvania. 


P. R. Love has been appointed assist- 
ant road foreman of engines of the Bal- 
timore division of the Pennsylvania. 


C. L. PATTERSON has been appointed act- 
ing assistant master mechanic of the East- 
ern division of the Pennsylvania, succeed- 
ing B. G. Gibson. 


W. P. Primm, assistant road foreman 
of engines of the Baltimore Division of 
the Pennsylvania, has been appointed as- 
sistant foreman of engines, Pan Handle 
division. 

W. G. WıLson has been appointed act- 
ing master mechanic of the Illinois and 
Missouri divisions and the DuPo Termi- 
nals of the St. Louis Terminal division of 
the Missouri Pacific and of the Missouri- 


o weoeenane 


Illinois Railroad (part of the Missouri 
Pacific), with headquarters at DuPo, Ill., 
to succeed W. C. Smith, who has been 
granted a leave of absence. 


W. B. Emsury, master mechanic of the 
Chicago, Rock Island & Pacific at Armour- 
dale, Kan., has been transferred to Little 
Rock, Ark., succeeding R. C. Hyde. 


A. R. Ruiter, master mechanic of the 
Chicago, Rock Island & Pacific at Shaw- 
nee, Okla., has been transferred to Ar- 
mourdale, Kan., where he succeeds W. B. 
Embury. 


L. D. RicHarps, superintendent motive 
power of the Chicago, Rock Island & Pa- 
cific with headquarters at Kansas City, 
Mo., has been appointed master mechanic 
at Shawnee, Okla. 


M. W. DeWrrt, road foreman of en- 
gines of the Logansport division of the 
Pennsylvania, has been appointed road 
foreman of engines, Toledo division, with 
headquarters at Toledo, Ohio. 


G. B. Pavey, master mechanic of the 
Alliance division of the Chicago, Burling- 
ton & Quincy, has been transferred to the 
St. Joseph division, with headquarters at 
St. Joseph, Mo. 


J. D. Scorr, trainmaster of the Colum- 
bus division of the Pennsylvania, has been 
appointed road foreman of engines, Lo- 
gansport division, with headquarters at 
Logansport, Ind. 


J. W. WEst, assistant road foreman of 
engines of the Philadelphia division of 
the Pennsylvania, has been appointed as- 
sistant road foreman of engines, Cone- 
maugh division. 


R. C. Hype, master mechanic of the Chi- 
cago, Rock Island & Pacific at Little Rock, 
Ark., has been appointed assistant master 
mechanic at Fort Worth, Tex. 


* * O* 


a 
a 


J. S. WiLttaMs, general foreman of the 
Chesapeake & Ohio at Charlottesville, Va., 
has been appointed master mechanic of the 
Richmond division, with headquarters at 
Richmond, Va., succeeding W. P. Hobson, 
deceased. 


C. J. Dietricu, master mechanic of the 
McCook division of the Chicago, Burling- 
ton & Quincy at McCook, Neb., has been 
transferred to Alliance, Neb. as master 
mechanic of the Alliance division, in- 
cluding the lines from Alliance to Ster- 
ling and from Northport, Neb., to Guern- 
sey, Wyo., on the Sterling division. 


E. J. Cyr, general foreman of the Chi- 
cago, Burlington & Quincy at Chicago, has 
been appointed master mechanic of the 
McCook division, with headquarters at 
McCook, Neb., where he will also have 
jurisdiction over the lines from Holdrege, 
Neb., to Cheyenne, Wyo., and from Ster- 
ling, Colo., to Brush, including the Ster- 
ling terminal. 


Shop and Enginehouse 


J. W. Barney, general foreman of the 
Montreal shop of the Canadian National, 
has been appointed superintendent of the 
Point St. Charles shops, with headquar- 
ters at Montreal, Que., succeeding Alex- 
ander McDonald, deceased. 


F. B. Downey, genetal foreman of the 
Chesapeake & Ohio at Huntington, W. Va., 
has been appointed assistant shop superin- 
tendent, with headquarters at Huntington. 
The position of general foreman has been 
abolished. 


Obituary 


ALEXANDER McDOoNa_p, superintendent 
of the Point St. Charles shops of the Ca- 
nadian National, with headquarters at 
Montreal, Que., died at his home on Febru- 
ary 27, after an illness of a few months. 
Mr. McDonald was 49 years old. 


System shops and engine terminal of the Illinois Central at Paducah, Ky., at the peak of the recent flood 
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Staybolts, of necessity, are rigidly anchored in the firebox sheet so that they 
cannot move — but when the sheet expands they have got to yield. As the 
firebox “breathes,” they are wiggling all the time. » » » Flexed first in one 

direction, then in another and under constant tension — only good material 
can stand the strain and give dependable service. » » » *Agathon Alloy 
Staybolts have high tensile strength and high resistance to fatigue. They 


withstand the high pressures, the constant vibration and weaving of the 


firebox. They give longer service at lower costs. » » » Republic makes alloy 
steels for every locomotive part. In any service Republic steels assure long 


life and low maintenance. For further information address Department RG. 


Poe. 
Republic Steel 
ALLO MOI 


GENERAL OFFICES . . . CLEVELAND, OHIO ‘neg. U. S. Pat. Off. 
ALLOY STEEL DIVISION . MASSILLON, OHIO 
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New York, New Haven & Hartford high-speed passenger locomotive 


New Haven 


Streamline Locomotives 


Tue New York, New Haven & Hartford has recently 
received ten streamline 4-6-4 type passenger locomotives 
from the Baldwin Locomotive Works. These locomo- 
tives, to be known as the Shore Line type, are designed 
for high-speed service, and with capacity sufficient to 
handle passenger trains of 15 cars on fast schedules. 

These locomotives have a total weight on drivers of 
193,000 1b., with a combined heating surface of 4,857 
sq. ft. and a grate area of 77.1 sq. ft. The cylinders are 
22 in. by 30 in. diameter and the driving wheels, 80 in. 
diameter. With a boiler working pressure of 285 lb. per 
sq. in., the tractive force rating is 44,000 1b. 


The Boiler 


The boiler is of the conical type and the horizontal 
mud ring is supported by four sliding furnace bearers. 
The working pressure is 285 1b., but it is designed for a 
maximum working pressure of 300 Ib. The barrel sheets, 
the wrapper sheet, the back head and throat sheet are of 
nickel steel. The firebox sheets are of deoxidized steel 
produced by the silicon-aluminum process. The firebox 
is 132 in. long by 84% in. wide at the grate and includes 
a 42-in. combustion chamber. The tubes are 18 ft. long. 
The Type A superheater includes an American multiple 
throttle in the header. 

The firebox sheets are completely welded. Seal weld- 
ing is also employed at the mud-ring corners, at the 
lower ends of the vertical wrapper-sheet seams, at the 
ends of longitudinal barrel seams and behind pad loca- 
tions. Alco flexible staybolts are applied in the breaking 
zones and there is a complete installation in the water 
dre around the combustion chamber and on the throat 
sheet. 

The firebox is fitted with Firebar grates and coal is 
fed by a Standard Type HT stoker, the engine of which 
is located in a compartment in the left front corner of 
the tender. The ash pans are of cast steel. Other boiler 
appliances include the Hancock Turbo-Injector, the 
Barco Type F4a low-water alarm and the Dri Steam 
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Baldwin-built 4-6-4 type pas- 
senger engines have §80-in. 
drivers. The total weight on 
drivers is 193,000 lb. and 
the tractive force, 44,000 Ib. 
The ten locomotives are intend- 
ed to handle a large part of 
the mainline through passen- 
ger service 


steam separator. The locomotives are fitted with the 
Master Mechanics’ front end. 


Frames and Running Gear 


These locomotives are of rugged design and include 
many modern details. The foundation is an engine-bed 
casting, of which the cylinders and saddle, the main reser- 
voir and various attachment brackets are an integral part. 
The running gear of these locomotives consists of the 
Boxpok driving wheels mounted on axles of carbon- 
vanadium steel. The journals of five locomotives are 
fitted with Timken roller-bearing driving boxes and the 
journals of the other five with SKF roller-bearing driv- 
ing boxes. The crank pins, as well as the main and side 
rods, are also of carbon-vanadium steel. Advantage has 
been taken of the physical properties of this material in 
a 10-per cent increase in connecting-rod working stress 
over that normal for carbon steel. Floating bushings 
are fitted in the back end of the main rod and in the 
main side-rod connection. The outer bushings are of 
gun iron, with bronze inner bushings. 

The engine and trailer trucks are General Steel Cast- 
ings type. The front truck is fitted with the constant- 
resistance centering device. The lateral displacement has 
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an initial resistance of 40 per cent and a constant 
resistance of 3314 per cent. This truck has inboard 
bearings. The trailer truck has an initial and constant 
lateral resistance of 15 per cent. Both trucks are fitted 
with American Steel Foundries roller-bearing wheel-and- 
axle assemblies with SKF bearings. The cylinders are 
an integral part of the bed casting and all cylinder heads 
are steel, cast separately. The piston valves are 11 in. 
in diameter. The rear valve chamber heads are cast 
steel; for front heads, however, the material is cast iron. 
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Wheeling one of the locomotives 
in the erecting shop 


On five of the locomotives the pistons are of Baldwin 
design fitted with Hunt-Spiller gun-iron bull rings and 
Duplex packing rings, while on the other five locomotives 
the piston heads are the Locomotive Finished Material 
type with bronze rings. Hunt-Spiller Duplex sectional 
type valve rings and gun-iron valve and cylinder bush- 
ings are fitted on all of the locomotives. The single-bar 
guide and crosshead are of the multi-ledge type. 

Steam distribution is effected by the Walschaert valve 
motion controlled by the Barco Type M-1 power reverse 
gear. With the small valve diameter the load on the 
parts is reduced to a minimum and the valve-motion pre- 
sents an unusually light appearance. The link trunnions 
are mounted in needle type roller bearings. 

Each locomotive has two force-feed lubricators. On 
five of the locomotives Nathan DV4 20-pint lubricators 
are installed and on the others 24-pint Detroit Model A. 
The right lubricator dispenses valve oil and that on the 
left side is for car oil. 

The five feeds from the right lubricator lead to the 
cylinders, steam chest and the stoker engine. Five feeds 
lead from the left side lubricator. Three of these lead 
to the driving-box pedestals, the oil being distributed to 
each pair of pedestals through a four-way divider; one 
feed, using a four-way divider, lubricates the main 
guides, and one feed, also through a divider, lubricates 
the valve-stem guides. A Westinghouse mechanical 
lubricator is furnished for the air compressor. Alemite 
lubrication is provided for the furnace bearers, front 
truck center casting, and the spring rigging and the brake 
rigging on the locomotive and tender. 


The Tender 


The tender is built-up on a General Steel Castings 
water-bottom frame. The frame is arranged to furnish 
access to the rear of the stoker feed trough from under- 
neath the tender. 

The tender tank is of riveted construction. The prin- 
cipal materials of construction are Cor-Ten steel plates 
and structural sections of copper-bearing steel. In the 
coal space, however, wrought-iron plates are used. 

The tender trucks are of the six-wheel type, of cast- 
steel construction, with 6%4-in. by 12-in. journals. Iso- 
thermos journal boxes are used. The wheels are 36 in. 
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in diameter, of rolled steel on eight tenders and cast 
steel on the other two tenders. The trucks are fitted 
with Simplex unit-cylinder clasp brakes. 

The locomotives are equipped with Westinghouse No. 
SET air brakes, operating on all wheels, except the en- 
gine truck. They are also fitted with cab signals, fur- 
nished by the Union Switch & Signal Company on five 
locomotives and by the General Railway Signal Com- 
pany on the other five. 


The Streamlining 


The locomotives present a clean-cut appearance. All 
projections above the top of the boiler are housed within 
a shrouding which is flush with the top of the cab at 


General Dimensions, Weights and Proportions of the N.Y. 
N.H. & H. 4-6-4 Type Passenger Locomotives 


N. Y.N. H. & H. 


Baldwin Locomotive Works 
4-6-4 (Streamline) 
1400—1409 
1937 
Passenger 
Dimensions: 
Height to top of stack, ft. andin................ 15—4 
Height to center of boiler, ft. andin............. 10—6 
Width overalls ini s tccfyc teks tes as en cans 124 
Cylinder centers, in.......... S Pease Bard DoS RGAS 89 
Weights in working order, 1b.: 
IVORB OA NASA NEEE EEN T ULA eae Se 193,000 
Onl MOE ARED n a hao s 71,500 
On trailing WEEK ick 635 05k TEAR aA 100,800 
Total CRR a i 560 ai sce < aa aia a 5 aa Ea aata 365,300 
an AE E O E E A 332,000 
Wheel bases, ft. and in 
a EE oo ail E EE SE T N 14—0 
a ee a AS ORAN a TAAG EA 14—0 
Engine: totals ea T 205 Ea a Os E NENON 40—1 
Engine and tender, total....................... 84—10 
Wheels, diameter outside tires, in.: 
VATE ATTEINTE Nie ODODE Foe dapat, 80 
Front: trucks ieis broncada stas ae pania raaa 36 
WaT AN pe e PET EEE E O ew 42 
Engine: 
ylinders, number, diameter and stroke, in. 22 x 30 
Valve gear, type... s.es... ainn Walschaert 
Valves, piston type, si 11 
Maximum travel, in.. oe z 1% 
Steam lan inst ie coc aa ene Nae DE Si 154 
Exhaust clearance, in.... 2.0.0.6. cece e ances % 
Eocene oi Sie eed ae eS Op a ASKER HS KA 
Boiler: 
DPC AEAEE. Ke Oia Ras bir gia Conical 
Steam pressure, Ib. per sq. in................... 285 
Diameter, first ring, inside, in................... 8276 
Diameter, largest, outside, in................... 93 
Firebox; length; iDa o 4690s G55 6 as ies 132 


The cab interior presents an 
orderly arrangement of piping 
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Firebox, width) fit secs iisen sas ecels Sane oe nee A 84 
Height mud ring to crown sheet, back, in........ 84 
Height mud ring to crown sheet, front, in....... . 979, 
Combustion chamber length, in................. 42 
Thermic syphons, number...........-......0.5 3 
Tubes, number and diameter, in...............- 199—214 
Flues, number and diameter, in................. 48—54 
Length over tube sheets, ft. andin.............. 18—0 
HOT RAN TEE A SS N Raves E Soft coal 
SCORER AE E FO a DTT T E NT E EE Standard Type HT 
Gratety pes eaat etre ris 25 asp E Firebar 
Gratearea 26Gb. TA A OOT AT T 77.1 
Heating surfaces, sq. ft.: 
Firebox and comb. chamber..................-- 341 
Thermic syphons........... ne 139 
Firebox, total.... . ers 480 
Tubes and flues.... 3,335 
Evaporative, total... 3,815 
Superheating (Type A 1,042 
Combined evap. and superhea 857 


ifs 4, 
Feedwater heater, type- eree erri a una aaaea Hancock Turbo Injector 


Tender: 
Stylevor UDE rE A REIA Water bottom 
Water capacity, U.S. eraon aE 18,000 
Fuel capacity tone. deraan iTe RETEA NNa cous 16 
ana a EES A ENEE IS ES CE 6-wheel 
Journals, dia. and length, in.................-.. 6% x 12 
General Data, estimated: 
Rates tractive force, Ib.........- 0... ra eeeee 44,000 
Weight Proportions: 
Weight on drivers + weight, engine, per cent.... . 52.9 
Weight on drivers + tractive force.............. 43.9 
Weight of engine + comb. heat surface.......... 75.2 
Boiler Proportions: 
Firebox h.s. per cent comb. his,................- 9.8 
Tube-flue h.s. per cent comb. hus.............--. 68.4 
Superheat surface per cent comb. h.s............ 21.8 
Firebox h.s. + grate area..........00- 000.0000 6.2 
Tube-flue h.s. + grate area..................-. 43.2 
Superheat. surface + grate area........... ; 13.5 
Comb, his. + grate areasc.iis ia. bet ba teens 62.9 
Tractive force + grate area 570.7 
Tractive force + comb. h.s............- zi 9.06 
Tractive force x dia. drivers + comb. h.s......... 724.7 


the rear and with the top of the stack at the front. The 
boiler front is enclosed within a conical shrouding, in the 
apex of which is the headlight. The space between the 
smokebox and the front bumper is completely enclosed, 
as is also the pilot. The locomotive and tender are 
finished in black with striping of aluminum paint or stain- 
less-steel. The large disc centers of the Boxpok driving 
wheels and the rims and tires are also finished in alumi- 
num. There is a 6-in. stainless-steel strip edging the 
running boards. The air-brake radiator pipes are located 
over the top of the engine bed so that the sides of the 
locomotive are free from unsightly lines. 

The smokebox is closed with the usual type of hinged 
front with a central door opening. At the base of the 
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The bed casting of the New Haven streamline locomotives 


cone, the front-end shrouding is welded continuously to 
the smokebox front and will swing out with it. The 
apex portion of the cone is a separate piece which is 
hinged inside and held in place by four clamps. By re- 
leasing the clamps it can be swung to one side to give 
access to the front-end door. 

The enclosed space under the front-end conceals the 
814-in. cross-compound compressor, the bell and the 
heater portion of the Turbo-Injector. The coupler is 
hinged vertically and when swung back to one side is 
concealed by a hinged dropdoor in the pilot shrouding. 

Back of the front end, the principal feature of the 
streamlining is the shrouding which encloses all of the 
customary projections above the top of the boiler. This 
is mounted above the usual boiler jacket, is 5 ft. 8 in. in 
width, and up to the top clearance line in height. This 
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shrouding is built-up on a series of transverse frames of 
light flat sections, stiffened at the corners with gussets 
which are welded in place. Light angles are applied 
longitudinally to the under side of the sheathing. From 
a point about 3 ft. ahead of the cab to the rear of the 
smoke lifter a width of 3 ft. on the top of the housing 
is covered with Diamondette foot plate. Wells are pro- 
vided for the safety valves, and a suitable hatch furnishes 
access to the sand box. In addition to the sand box this 
shrouding conceals the dome, the low-water alarm and 
the single saturated-steam turret. The smoke lifter, 
which completely encloses the stack, has louver openings 
in front and a wide horizontal slot in the top of the 
casing at the rear of the stack. 

The principal dimensions and weights are shown in the 
accompanying table. 


Turbo-Electric Locomotive’ 


Two light-weight steam generating units each with a 
rating of 2,500 hp. and with an output of 40,000 Ib. of 
steam per hr. at a pressure of 1,500 Ib. per sq. in. and 
a temperature of 950 deg. F. has been built by the 
Babcock & Wilcox Co. for a turbo-electric locomotive 
which is being built by the General Electric Co. for 
the Union Pacific. The control apparatus for the unit 
is furnished by the Bailey Meter Co. This unit is called 
“Steamotive” and is so designed that steam generation 
can be controlled automatically to respond quickly to 
wide variations in load, which feature is required to meet 
locomotive power demands. 

The locomotive will be a double-cab unit with a 5,000 
hp. rating and will be used to haul 1,000-ton trains 
such as the Union Pacific “Challenger” or the “Los 
Angeles Limited” over the Los Angeles-Omaha route. 
The locomotive will be streamlined, practically smokeless, 
and provided with equipment for air conditioning. It 
is expected that it will attain speeds of 110 m.p.h. on 
level track. Electric power will drive traction motors 
constructed on the usual type of electric-locomotive 
design. 

The objects to be attained in the construction of this 
complete portable steam power plant are: (1) High 
steam pressure and temperature; (2) minimum weight 
and size per unit of steam produced; (3) wide range 
of capacity with ability of the unit to respond quickly 
to wide variations in load conditions; (4) adaptability 


* Abstract of paper presented by E. G. Bailey of the Babcock & Wilcox 
Company, A. R. Smith of the General Electric Company, and P. S. Dickey 
of the Bailey Meter Company before the 1936 annual meeting of the 
American Society of Mechanical Engineers. 
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Two light-weight boilers of 
wide-range capacity designed 
by Babcock & Wilcox with con- 
trol apparatus by the Bailey 
Meter Company for a 5,000 
hp. turbo-electric locomotive 
being built by the General 
Electric Company 


to wide range of fuels; (5) completely coordinated auxil- 
iaries; (6) completely coordinated automatic control, 
and (7) simple design, constructed in sizes small enough 
to be portable. 

Following preliminary work done jointly by the Bab- 
cock & Wilcox Company, General Electric Company 
and Bailey Meter Company to confirm the possibilities 
of the Steamotive units, a developmental steam-generat- 
ing unit was built and put in operation to perfect the 
design of the various component parts under actual 
operating conditions. The developmental Steamotive unit 
was assembled in the General Electric works at Schenec- 
tady, N. Y., during the latter part of 1934. The Steam- 
otive boiler was designed and built by the Babcock & 
Wilcox Company, at Barberton, Ohio. It was oil-fired 
and designed for an output of 21,000 Ib. of steam per 
hr. at a pressure of 1,500 Ib. and a temperature of 1,050 
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deg. F. leaving the superheater, later changed to 900 
deg. F. These specifications conformed to the require- 
ments of a turbo-electric locomotive. 

The Steamotive auxiliary set was designed and built 
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Fig. 1—Flow diagram of the developmental Steamotive unit 


by General Electric Company. These auxiliaries, geared 
together as one turbine-driven unit, consist of a feed 
pump which delivers 25,000 lb. of water per hour at a 
pressure of 2,000 Ib.; a blower for 30,000 Ib. air per 
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hour at a pressure of 60 in. of water; a fuel-oil pump; 
and a lubricating-oil pump. 

The meters and complete automatic control, designed 
and built by the Bailey Meter Company, coordinate the 
auxiliaries and the supply of fuel, air and feedwater to 
control steam output, pressure and temperature, together 
with complete automatic ignition and safety equipment. 

No serious defects were encountered in any of this 
equipment. During tests the complete unit operated 950 
hrs., much of which time was continued maximum rating 
with long periods under extremely variable load condi- 
tions such as would be encountered in regular locomo- 
tive road service. The combustion of oil exceeded 
400,000 B.t.u. per cu. ft. per hr. on peaks and 375,000 
B.t.u. under continuous load. The unit operated over a 
range of output of 10 to 1 under complete automatic 
control. This Steamotive unit is now in commercial 
service in the Lynn Works of the General Electric 
Company. 


Installation of Developmental Steamotive Unit 


The first developmental Steamotive unit was assembled 
at the Schenectady Works of the General Electric Com- 
pany for test. The intention was that two similar units 
would be installed in the cab of the 5,000-hp. Union 
Pacific steam-electric locomotive. The shape and dimen- 
sions of the boiler were determined by the proposed 
locomotive design, which at that time required the boiler 
to be wholly above the frame, thus necessitating a hori- 
zontal boiler. 

The flow diagram of the developmental unit is shown 
in Fig. 1, and the details of construction in Fig. 2. The 


Fig. 2—Details of construction of the developmental Steamotive unit 
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Fiz. 3—General arrangement of equipment on the developmental Steamotive unit 


general appearance and arrangement of equipment con- From the burner the flame and gases pass horizontally 
stituting the Steamotive unit in its final condition during through the completely water-cooled furnace, thence up 
the later stages of test at Schenectady and as operating and back with a 180-deg. turn into the superheater, flow- 
at the Lynn Works of the General Electric Company ing around the separator, through the economizer and 
today is shown in Fig. 3. air heater and up the stack. The air for combustion 
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Available Supply of Fuel, Air, Water,and Steam as 
Per Cent of Requirements for Full Boiler Rating 
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Fig. 4—Available supply of fuel, air, water and steam 


leaves the blower at relatively high pressure, passing 
through lanes intersecting the stack and down around 
the air-heater tubes to the oil burner. There is no in- 
duced-draft fan, the blower forcing the air through the 
burner and furnace under pressure. 

The feedwater enters the economizer inlet header, 
and, after leaving the outlet header, is divided into five 
circuits, all five of which form the floor, sides, and roof 
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Fig. 5—Excess of available supply of oil, air, and feedwater at 
various ratings 


of the furnace as well as the two sets of loops forming 
the boiler screen. All the steam is generated in these 
five furnace and boiler circuits and enters the separator 
with a surplus of about 400 Ib. of water per hr. in each 
circuit. From the separator the dry steam goes through 
the superheater and directly to the main turbine. The 
water from the separator is called the “spillover,” and 
it passes through a heat exchanger to the hot well where 
it mixes with the condensate and is re-fed to the boiler. 


Description of Boilers 


Burner—The burner is of a special, short-barrel, 


a 


Fig. 6—The auxiliary set which 
consists of a feed pump, a positive- 
displacement blower for condens- 
ing air, and a fuel pump of the 
positive-displacement type. These 
three units are driven by a single 
variable-speed steam turbine 
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Fig. 7—Diagrammatic layout of the developmental Steamotive unit 


steam-atomizing, wide-range design. Guide vanes are 
provided to secure even distribution of the air to the 
burner. A pilot gas burner is provided for ignition, and 
is fed with propane gas stored in portable cylinders. A 
photoelectric flame-failure indicator is located in the 
burner box. This cell “sees” the flame through the open- 
ing between the burner throat and the impeller plate. 
Furnace—The furnace is approximately 3 ft. 6 in. 
wide and 3 ft. 6 in. high inside the tubes and 7 ft. 6 in. 
long from the burner wall to the boiler screen tubes. 
The furnace volume is 90.4 cu. ft. The only refractory 
in the furnace is in the burner wall. The floor, sides, 
and roof of the furnace are formed by closely spaced 
tubes. There are five circuits in parallel in the furnace 
and boiler screen. The five circuits in the floor, side 
walls, and roof are connected in such a way as to balance 
as nearly as possible the heat input to each of the five 
combined circuits. The length of each floor circuit is 
92 ft. 9 in. The average length of each wall circuit is 
about 183 ft. 6 in., and the average length of each roof 
circuit is about 49 ft., giving a total average length of 
each furnace circuit of approximately 325 ft. 
Superheater—Due to the removal of excess surface 
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the superheater occupies only about one third of the 
available space. The roof, rear wall, and side walls of 
the cavity in the rear of the superheater are lined with 
closely spaced superheater tubes forming a radiant sec- 
tion, the purpose being primarily to protect the inner 
casing plates from excessive gas temperature. 

The superheater tubes are of KA2S alloy steel (18 
per cent chromium, 8 per cent nickel), supported by 
alloy-steel rods hung from the roof with springs to take 
up differential expansion. The superheater inlet headers 
are of seamless carbon steel and the outlet header is of 
forged KA2S. Except for the inlet and outlet ends of 
the headers are within the casing and uninsulated. 

Economizser—The economizer consists of 29 vertical 
rows formed by flat coils which give the equivalent of 
18 horizontal rows. The coils are hung from the roof 
by alloy rods in the same way as the superheater. The 
inlet and outlet headers are inside the casing, and are 
made from seamless carbon-steel tubes. A tube con- 
nects the economizer outlet header to the five furnace 
floor circuits below the burner. Coiled resistor tubes are 
connected between the economizer outlet and the floor 
circuit inlets to introduce a definite pressure drop to in- 
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sure equal water distribution to each furnace circuit. 

All tube connections are made by the fusion-welded 
process and each circuit is continuous without flanged 
or expanded connections. All tubes are strength-welded 
to headers and drums. The tubes and separator drum 
are designed for a factor of safety of five. 

Air Heater—The air heater is made up of 1,515 tubes, 
2 ft. 4 in. long, and the rows are spaced on 1-in. hori- 
zontal and 15%¢-in. vertical centers staggered. The 
tube ends are welded into the steel tube sheets. The 
gas flows inside the tubes and the air cross-flows out- 
side. The air connection at the front of the boiler crosses 
the gas outlet to the air-heater inlet by means of three 
streamlined ducts. The contour of the gas outlet cor- 
responds to that of the locomotive roof. 

Heating Surface—The boiler heating surface is as 
follows: Furnace projected surface, 112.3 sq. ft.; boiler- 
screen convection surface, 115.9 sq. ft.; superheater pro- 
jector radiant surface, 30.5 sq. ft.; superheater convec- 
tion surface, 127.8 sq. ft.; and air heater, 578 sq. ft. 

Separating Drum—The separating drum is located in 
the top of the boiler extending through the top casing 
135g in. with the bottom near the furnace roof plate. 
The drum is supported from structural work in the top 
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Fig. 8—Performance data showing variation of air, gas, steam and water 
pressures at various locations in the boiler—Letters refer to pressure- 
measurement locations shown in Fig. 2 


casing. The furnace roof plate is attached to the bot- 
tom of the drum as well as the superheater and econo- 
mizer headers for additional support. The inlet connec- 
tions from the five furnace circuits enter the drum tan- 
gentially, with the ends of the tubes flattened. The two 
steam-outlet connections are located 180 deg. apart with 
the center line 1814 in. above the center line of the out- 
let connections. 

Boiler Casing—The casing and structural work was 
designed for a static pressure of 60 in. of water. 
It is necessary that the casing remain gas tight against 
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this pressure and it was decided to make the outer 
casing tight by all-welded construction. The outer cas- 
ing plates are of carbon steel and the inner plates of 
heat-resisting alloy. The outer plates also form an in- 
tegral part of the strength members welded to six vertical 
I-beam and four angle buckstay columns. The casing 
and supports were designed for a shock load endways 
and a side sway or turn-over loading two and one-half 
times the static load. 


Auxiliary Set 
In order to save space and complexity of control and 


improve the efficiency of the boiler auxiliary drive to 
the highest degree, it was agreed that a combined drive 
1000 
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Fig. 9—Performance data showing variation of air, gas, steam and 
water temperatures at various locations in the boiler—Letters refer 
to temperature-measurement locations shown in Fig. 2. 


for all the boiler auxiliaries would be an essential fea- 
ture. These auxiliaries consist of a feedwater pump of 
the positive-displacement type, a blower for furnace 
combustion air, and a fuel pump of the positive-displace- 
ment type. Roughly speaking, the demands for combus- 
tion air and fuel oil are proportional to the steam output 
of the boiler, and in this particular type of boiler the 
feedwater demand is always in excess of the steam 
output of the boiler. The characteristics of the various 
auxiliary requirements are such that the relative speeds 
of all three auxiliaries should be high for high boiler 
steam outputs and low for low steam outputs. This 
makes possible the gearing of the three component parts 
in a fixed ratio and driving them by a single variable- 
speed steam turbine. Thus, the entire set runs at a 
speed determined by the steam output of the boiler with 
modification to the blower output by means of a damper, 
and to the fuel-oil output by means of a by-pass on the 
fuel-oil pump, with the feedwater-pump output as the 
independent variable from which the speed of the entire 
set is determined. The relative performances of the 
three component parts are determined as shown on the 
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composite curves Figs. 4 and 5. The boiler feed pump 
is designed to deliver the necessary full-load feedwater 
flow to the boiler at 100 per cent speed. At this same 
speed the combustion-air blower is designed to deliver, 
say, 10 per cent extra air so that it can be controlled by 
dampering. The fuel-oil pump is given a wide margin 
of extra capacity in order to take care of possible wear 
in its parts and also because its power requirements are 
relatively insignificant, and it is made a final variable 
dependent upon the air supply. The characteristic re- 
quirements of feedwater flow to the boiler due to the 
constant quantity of spillover water forces the auxiliary 
to run at somewhat higher speeds at less than full load 
than would be required by the combustion-air blower, as 
a consequence of which the combustion-air excess avail- 
able is always greater at lower loads than at full load. 

The particular auxiliary unit which was built for the 
developmental set is shown in various cross sections in 
Fig. 6. : 

The turbine runs at relatively high speed driving a 
pinion meshing with a high-speed gear on the blower 
shaft. This same shaft carries the low-speed pinion 
which meshes with a low-speed gear on the shaft of the 
boiler feed pump. The fuel-oil pump and the lubricat- 
ing-oil pump for the set are driven from the outboard 
end of this same shaft through a pair of spiral gears. 
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Fig. 10—Performance data from tests of the developmental 
Steamotive unit 


The turbine for the developmental set is a relatively 
simple machine of only one stage. 

The combustion-air blower is a centrifugal compressor 
having a maximum discharge head of about 60 in. of 
water. The boiler feed pump is a single-acting five- 
cylinder piston pump running at a normal full speed of 
about 800 r.p.m. with pressure lubrication of the crank- 
shaft pins, connecting rods and crosshead wrist pins; 
relatively speaking, it is of small size and light weight 
for its capacity and high-pressure service. The pump 


inlet is supercharged to a pressure of about 75 Ib. to. 


avoid any possibility of cavitation due to the rapid 
motion of the pistons and the valves. The valves them- 
selves are of hardened steel on hardened-stecl seats of 
approximately 1 in. diameter and have a lift of from 
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0.03 to 0.05 in. With such small valves it is essential 
that no dirt particles of any size be allowed to enter the 
pump and a fine-mesh strainer is provided at the pump 
inlet. Fig. 3 shows the unit as it was finally assembled, 
illustrating relative proportions and compactness of the 
design. 

Automatic Control 


The automatic-control equipment is shown diagram- 
matically in Fig. 7. 

In view of the limited amount of water and heat stor- 
age in Steamotive units and since all natural circulation 
is eliminated, it is of utmost importance in operating 
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Fig. 11—Performance data from tests of the developmental 
Steamotive unit 


this unit that water be fed as nearly as possible equal to 
the rate of steam output plus spillover. To accomplish 
this purpose the speed of the auxiliary set is governed 
to maintain any desired water flow from the feed pump. 

The desired rate of water flow is established by 
measured indications of total boiler steam flow and sepa- 
rater-drum level, and the variable water-flow governor 
regulates the speed of the turbine driving the auxiliary 
set to maintain this water flow regardless of variations in 
steam or water pressure, feed-pump efficiency, or other 
variables, 

One of the important principles upon which the 
Steamotive unit is designed is that of maintaining an ex- 
cess of water leaving the evaporating furnace circuits. 
The quantity of this spillover water delivered into the 
separating drum is maintained constant at all outputs. 
The excess water flow is secured by means of a fixed- 
resistance tube connected to the bottom of the separating 
drum which will discharge the desired quantity of water 
with a given difference between drum and back pressures. 
A constant water level in the separating drum is main- 
tained by the automatic control which adjusts feed-pump 
delivery, which is greater than steam output by the 
amount of spillover. 

The fixed-resistance tube for normal spillover is in 
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Fig. 12—Power-demand curves—The curve indicates the desired load cycle and the plotted points show the actual ratings reached by the boiler 


parallel with the automatic spillover valve which opens 
when the water level exceeds the normal limit, quickly 
bringing the level back to normal by means of the large 
increase in spillover. 

The auxiliary set is designed to provide an excess 
of air and oil at any given feed-pump speed and the 
automatic-control equipment is arranged so that neces- 
sary throttling of both is provided to maintain a con- 
stant steam pressure at the boiler outlet. In addition, 
the ratio of fuel and air is closely controlled in accordance 
with metered indications of each so as to maintain the 
minimum allowable excess air for good combustion. 

The burner is provided with a propane torch with dual 
spark ignition and with a photoelectric flame indicator. 
A three-way valve is located in the oil line to the burner 
to shut off automatically the fuel-oil supply to the burner 
and recirculate the oil to the suction side of the oil 
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Fig. 13—Data from load-swing test of the Steamotive unit 


pump. This three-way valve, the solenoid valve in the 
propane line to the torch, and the spark igniters for the 
torch are interlocked to perform the following functions: 
(1) Upon closure of the lighting switch, the igniters are 
energized and the propane valve opens, lighting the torch. 
After a short delay, the fuel-oil control valve is opened 
to the burner, and as soon as ignition of the oil fire is 
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established, as indicated by the photoelectric flame de- 
tector, the propane torch and igniters are cut off after a 
short time delay. (2) The fuel oil is shut off in case 
of (a) high boiler pressure, (b) high superheat tempera- 
ture, (c) high temperature at outlet of any furnace cir- 
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Fig. 14—Data from cold-starting test of the Steamotive unit. The 
unit had been shut down for Ne hrs. prior to lighting the fire for 
this test 


cuit, or (d) flame failure. (3) The oil burner is auto- 
matically relighted when 2a, 2b, and 2c are restored to 
normal. (4) Upon loss of flame only, the relighting 
cycle is repeated several times, and if flame cannot be 
established, the unit is shut down, requiring manual re- 
set. (5) Upon loss of feed-pump suction pressure or 
loss of lubrication-oil pressure for the auxiliary set, the 
oil fire and torch are cut off and the air supply to the 
governor of the auxiliary-set turbine is likewise cut off, 
shutting down the auxiliary set. 


Test Results 


Operating and heat-balance data obtained from final 
tests are given in Figs. 8, 9, 10, and 11. Before the tests 
(Continued on page 213) 
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Seaboard covered hopper car for phosphate service 


Seaboard Builds 70-Ton 


Hopper Cars for 


A 70-ton hopper car to meet the requirements of phos- 
phate rock loadings at several mines on its southwest 
Florida lines was designed late in 1934 by the mechanical 
department of the Seaboard Air Line. Early in 1935 100 
cars of this design, which has four hoppers and a roof 
with water-tight hatches, were built by the Pullman- 
Standard Car Manufacturing Company at its Birming- 
ham, Ala., plant, and a year later an additional 100 cars 
of this design were received from the same plant. 

The phosphate mining operation is largely hydraulic 
and, for many years, the washings from the larger or 
pebble phosphate were discarded. A flotation process of 
recovery for this very fine material was developed and it 
became necessary to have cars of a type and tightness to 
handle dry, in carload lots, this material which is approxi- 
mately as fine as granulated sugar and has practically no 
bind or pack. Even the smallest openings, which would 
cause no loss with pebble phosphate, will cause the fine 
phosphate to leak and make cars unsuitable for service. 
Rapid gravity unloading through the bottom doors was 
also essential. 

The following are some of the general features of these 
latest types of cars: 


Length inside, ft. and in, cois. cccsseneycosese 34— 9% 
Length over striking castings, ft. and in. ....... 36— 6 
Truck centers, ft, ‘and its) sowaar sdn 26— 6 
Width. inside; it and S980 s satia asao ana’ 10— 2 
Height. st caven, ft. and iDo caressar d ase itos 9—11% 
Height over running board, ft. and in. ......... 10— 93 
Capacity level full at eaves, cu. ft. ...........0. 1,912 
Average light weight, Ib. ...........-..eeeeeee 50,800 


The body of these cars is of as simple structural design 
as possible to meet the requirements. Consideration was 
given to the accuracy with which they could be built, and 
the ease with which they could be repaired. The floors 
and cross ridge sheets have slope angles of 40 deg. The 
hopper construction is such that there are no valleys 
where this angle of slope is reduced, or where the ma- 
terial is required to change the direction of flow in dis- 
charging. The interior bracing is of cast-steel truss for-- 
mation, thus permitting of longitudinal or cross flow 
through this bracing to equalize loading or unloading 
movement of the material. The fit of the doors on the 
door frames is such that a very tight closure is assured, 
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Phosphate 


Cars with average light weight 
of 50,800 lb. designed for ship- 
ping extremely fine material 
with minimum loss due to leak- 
age as well as rapid unloading 
at destination 


and will be maintained over a long period by the manner 
in which this fit is accomplished. Rapid loading and 
unloading, tightness of doors against loss of lading, and 
water tightness of the roof and car sides were the 
primary requirements of the body design. 

The body material was largely open-hearth plates and 
rolled shapes. The center sills are 12-in. 30.9-lb. ship 
channels with %g¢-in. by 13-in. continuous cover plate, 
and riveted and welded reinforcements along the lower 
flange, so that the eccentricity of the draft center line to 
neutral axis of sills is practically zero. This type of con- 
struction was used to afford the widest door openings 
and least obstruction to flow in unloading. The side 
sills, end sills, top side plates, corner and end posts, and 


Roof construction of the Seaboard 70-ton hopper car 
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stakes are all rolled sections. The car sides are %¢-in. 
open hearth steel; the floors, outside and inside hopper 
sheets and cross-ridge sheets are %4-in. open-hearth steel. 
The longitudinal hood is 3⁄6 in. Cor-Ten steel. The 
interior bracing is Unitcast steel crossbearer arms and 
framing between the side sills, stakes and center sills at 
three places. The hopper door construction is Wine 
hopper frames with %4g-in. Cor-Ten steel doors secured 
with Wine door locks. The body bolster construction is 
Unitcast W-type one-piece cast-steel bolsters. 


The roofs of these cars are %-in. Cor-Ten steel. All 
seams are riveted with tarred felt between sheets. The 


roofs are fitted with eight roof hatches. The hatch open- 
ings are reinforced with a channel frame. The roof 
doors, or hatch covers, are %-in. Cor-Ten steel hinged 
transversely so that they will lie approximately flat on 
the roof when open and give maximum clearance for 
loading under the storage bins. The hatch covers are 
secured by a sliding bolt type of lock. The running 
boards are wood and fitted with shields at the hatch 


The hoppers are equipped with Wine door frames and pressed 
Cor-Ten doors 


openings to prevent materials in the loading of cars from 
lodging under these running boards. The roofs must 
test for water tightness with spray or hose test. 

The truck side frames are the American Steel Foun- 
dries Vulcan type for 6-in. by 11-in. journals. This type 
of truck was selected on account of the limited facilities 
at the mines for changing wheels if found necessary. The 
journal boxes are Symington malleable iron for Vulcan 
trucks. The wheels are 850-lb. chilled-iron single-plate, 
A.A.R. Standard. The springs are A.A.R. with one 
Cardwell friction unit Type A at each spring group. 
Truck bolsters are cast steel. Truck brake rigging, 
beams, brake shoes, hangers and other parts conform to 
A.A.R. or railroad specification. 

Several types of draft gears were used in these cars, 
the division being between Cardwell, Cardwell-Westing- 
house, Waugh, and National. Couplers are A.A.R. Type 
E, 6%-in. by 8 in. shank, bottom operated. Yokes are 
A.A.R. vertical cast steel. 

The air brakes are Westinghouse Type AB, and hand 
brakes are divided between Universal and Ajax. Metal 
brake steps of the T-Z design are used. 

No attempt was made to lighten the design of the car 
at the sacrifice of useful material, or by using any details 
not entirely suitable for the service requirements. The 
Satisfactory light weight was accomplished by careful 
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Interior of the car showing the bracing 


consideration of the different elements wherein weight 
might be saved with no loss of safety or service value. 
The car, with its roof, has a ratio of pay load to gross 
load of 75.8 per cent. l 


Automatic Heating System 
For Refrigerator Cars 


A closed heating system has been designed by the Safety 
Car Heating & Lighting Company for application to 
refrigerator cars with ice bunkers and Silica Gel iceless 
refrigerator cars. The heating system circulates 
diethylene glycol and is operated automatically through 
thermostatic control of a heating element which burns 
liquefied propane gas. In well-insulated cars the ther- 
mostatic control regulates the system to maintain set 
inside car temperatures with maximum fluctuations of 
about 3 deg. F. above and below the set temperature. 
Tests have shown that temperatures within the car re- 
main within this limit of 3 deg. F. and that the maximum 
variation in temperature between the top and bottom of 
the car does not exceed 3 deg. F. The results of a test 
run between Summer, Wash., and Jersey City, N. J., 


Fig. 2—Safety heating system installed on a Merchants Despatch 
refrigerator car 


during which the outside temperature varied from 12 
deg. F. below zero to 62 deg. F. above zero, showed 
that the heating system kept the average inside tempera- 
ture at 36 deg. F., and that the maximum variation in 
temperature between the top and the bottom of the car 
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Fig. 1—Record of inside and outside car temperatures of a shipment of 

hot-house rhubarb moving under heater service from Sumner, Wash., to 

Jersey City, N. J. The thermostat setting was 36 deg. F., and the 
average temperature maintained was 36 deg. F 


was 3 deg. F. The results of this test are plotted 
graphically in Fig. 1. 

A box containing the heater and its controls is placed 
outside the car beneath the floor, and the heated diethy- 
lene glycol passes from the heater to pipes placed on the 
car floor under the floor racks. A thermostat bulb 
placed inside the car operates the controls of the heating 
element and keeps the burner in operation the proper 
length of time to maintain the desired temperature. It 
has been found that well insulated cars can be preheated 
in less than 24 hr. to a temperature of 40 deg. F. when 
the outside temperature is 40 deg. F. below zero. The 
liquefied propane gas is stored beneath the car floor in a 
tank which in most installations has a capacity of 300 1b. 


Diagrams of the system, heating element and controls, 
and an illustration of an application of the heating ele- 
ment toa Merchants Despatch refrigerator car are shown 
in the various illustrations. A detailed description of the 
heating system follows: 

The heat is applied to the car by means of radiation 


212 


from pipe coils A located on the floor under the floor 
racks shown in Fig. 3. The ends of these coils connect, 
as shown in Fig. 4, to a heating element B in the heater 
assembly forming a closed system which is filled with a 
solution of diethylene glycol. As heat is applied to the 
heater element, heating of the solution causes it to cir- 
culate in the same manner as in the usual hot-water heat- 
ing system. The solution lasts indefinitely and new so- 
lution is required only to replace any loss due to leakage. 

Propane, a liquefied petroleum gas, is used to furnish 
the heat and is carried in a tank suspended under the car 
body. This tank has a gage, which indicates the amount 
of fuel in the tank, and necessary filling and shut-off 
valves. 

Vaporized propane is taken from the top of the tank 
and piped to the heater at C where it enters the liquid 
trap. This trap serves to retain liquid propane which 
may find its way to that point and prevent it from enter- 
ing the pressure regulator. The vapor up to this point 
is under pressure corresponding to the atmospheric tem- 
perature. The pressure regulator reduces this pressure 


to 13 in. of water and holds it constant at that value for 
supplying the burner. 

A small amount of the low-pressure vapor is fed di- 
rectly to a small pilot burner which is lighted when the 
system is put in operation and remains lighted as long 


Fig. 3—Refrigerator car equipped 
with the Safety automatic heating 
system 


as fuel is supplied. The function of this pilot is two- 
fold: First it lights the main burner when gas is sup- 
plied to it, and, second, it provides an automatic gas shut- 
off as described later. 

The gas for the main burner passes from the regulator 
through connection D to the pilot safety valve, thence 
through the thermostatically operated valve E and to 
the burner. The pilot safety valve has a solenoid, the 
winding of which terminates in a thermocouple so located 
at F as to be heated by the pilot flame. The thermo-elec- 
tric current thus generated energizes the solenoid, which 
acts on an armature attached to the valve, to hold the 
valve in an open position. If the pilot be extinguished 
from any cause, the cooling of the thermocouple will de- 
energize the solenoid and permit a light spring to close 
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the valve, thus shutting off the supply of gas to the 
main burner. The pilot valve must be manually reset 
after relighting the pilot by removing cap G and lifting 
pin which opens the valve and brings the armature in 
contact with the solenoid core. 

The supply of gas to the burner is controlled by the 
thermostatic valve E which is composed of a snap-action 
valve actuated by the expansion and contraction of a 
metal bellows connected by means of a small-bore tube 


Fig. 4—Heater and controls 
for Safety automatic heating 
system 


To thermostat 
bulb in car i 


Aand Er 
“$e supply p 


ama E E = 


to a bulb located within the car body and filled with a 


temperature-responsive vapor. As the car temperature 
rises or falls the change in pressure within the bellows 
operates to close or open the valve as required to main- 
tain a constant temperature in the car. The knurled cap 
H moves over a scale divided in degrees F and, to adjust 
the system for any desired car temperature, it is only 
necessary to turn H to the desired temperature on its 
scale. 

The heating element consists of an assembly of cast 
sections similar to the usual hot-water radiator, and has 
ribbed external surfaces for increased heat transfer. 
These are enclosed in an insulated casing with openings 
at the bottom to admit necessary air for combustion and 
at the top for escape of the products of combustion. 

The fuel supply may be carried in a tank permanently 
attached to the car and refilled from storage tanks estab- 
lished at convenient points, or the car may be equipped 
with suitable racks for receiving the standard flasks in 
which propane is shipped, the procedure in this case being 
to remove flasks as they become empty and replace with 
full ones. 


Turbo-Electriec Locomotive 

(Continued from page 209) 
were begun there was some apprehension about being 
able to reach the desired capacity of 21,000 Ib. of steam 
per hr. with any reasonable combustion efficiency. Al- 
though the design capacity for continuous running was 
for 16,000 Ib. of steam per hr., the unit ran 40 continuous 
hours at 21,000 Ib. per hr. and was tested up to 22,000 
Ib. per hr., which was the limit of the blower for con- 
tinuous operation. 
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At the nermal load rate of 16,000 Ib. of steam per hr. 
the feedwater pressure entering the economizer is 1,610 
Ib. and the steam pressure at the superheater outlet is 
1,390 1b. there being a 220-lb. pressure drop through the 
economizer, boiler, and superheater. The steam tempera- 
ture leaving the superheater at an output of 16,000 1b. 
per hr. is 870 deg. F., rising to 910 F. at 22,000 1b. per 
hr. and dropping to 770 deg. F. at 5,000 Ib. per hr. 

The air pressure entering the air heater is 18 in. of 
water at a steaming rate of 16,000 Ib. per hr., which in- 
creases to 43 in. at a rate of 22,000 Ib. per hr. The air 
entering the burner is 45 deg. F. at a rate of 16,000 1b. 
per hr. and 500 deg. F. at a rate of 22,000 Ib. per hr. 
Combustion is complete within this range of output with 
less than 15 per cent excess air, and combustion rates 
from 25,000 to 375,000 B.t.u. per cu. ft. of furnace 
volume per hr. 

The boiler efficiency varies from 75 per cent based on 
the high heat value at a rate of 22,000 Ib. per hr. up to 
85.5 per cent at a rate of 5,000 per hr. These efficien- 
cies are 4 to 5 per cent higher than those originally 
anticipated from the limited heating surface permitted 
under the conditions to be met in locomotive design. 


Fig. 12 shows the type of load-cycle tests which 
were made on the unit to determine its suitability for 
performance on a high-speed locomotive. The solid 
curve indicates the desired load cycle and the plotted 
points show the actual ratings reached by the boiler at 
each particular time. 

The load-cycle tests on the unit were in two periods 
of 80 and 267 hr. duration. Approximately 450 cycles 
from minimum to maximum load were made. The total 
operating time of the unit at Schenectady was 950 hr. 


Fig. 13 shows results of a typical test made to de- 
termine the flexibility of this unit. This simulates a 
station stop of a locomotive, when the steam flow, except 
for driving the auxiliary set, is quickly shut off. The 
unit continues at a low load for 3 min. when the throttle 
is opened, increasing the steam flow to approximately 
16,000 Ib. per hr. in 1 min. and to 20,000 Ib. per hr. in 
2% min. The effect of these load changes upon steam 
pressure, steam temperature, water level in the separat- 
ing drum, water flow, air flow, and oil flow are clearly 
shown. 

During these load-cycle tests, such as shown in Fig. 
11, oil was burned at rates well above the maximum out- 
put rate for short periods during the load pickup, and 
during some of these periods the liberation was as high 
as 500,000 B.t.u. per cu. ft. of furnace volume per hr. 
with low excess air, complete combustion, and freedom 
from smoke. 


Fig. 14 shows how quickly the boiler may be placed 
in service from a completely cold condition, except that 
the auxiliary set was driven from an external source. 
Note that the boiler is steaming at reduced pressure 
within 4 min. and has picked up to full load with normal 
pressure and temperature after 6 min. more. 


WIrnE TrAINS.—Instead of snow trains or bicycle trains as we 
operate them over here, the French railways operate wine trains 
from Paris to the various wine growing centers, so that the con- 
noisseurs may sample the delights of the vintage of the grape at 
the famous places where it is grown and pressed. 


Tue Pay Gers TuroucH.—During the recent flood, the gen- 
eral office building of the Louisville & Nashville was partly under 
water, but the employees got their pay just the same. Hiring a 
boat, the paymaster rode down the flooded streets and into the 
building, and, pulling on his oars, rowed up to the vault, opened 
it, and rowed inside to get the money with which to meet the 
payroll. 
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Axles and Bearings Tested in 


Timken Research Laboratory 


Late in 1936 the Timken Roller Bearing Company, 
Canton, Ohio, installed in its research and testing 
laboratory a testing machine capable of determining the 
fatigue strength of full-size locomotive-axle assemblies 8 
ft. long and up to 14 in. in diameter. This machine, de- 
signed by Timken engineers as a means for obtaining 
basic data on full-size axles operating at high speeds and 
equipped with Timken roller bearings, can be used for 
testing two axles simultaneously, one axle being mounted 
on each end of the machine as shown in one of the illustra- 
tions. A cantilever loading system is used, the load being 
applied by springs capable of 80,000 1b. load. Standard 
Timken locomotive driving-wheel journal boxes are used 
on the load end of the shaft, while the wheel end is 
mounted in a central shaft. This shaft is equipped with 
Timken rolling-mill type bearings. The main shaft is 
driven through an eight-strand V-belt by a 100-hp. vari- 
able-speed motor, the main shaft being designed to run 
at a maximum speed of 1,100 r.p.m. 

Axle fatigue failure develops within the wheel fit just 
inside the inner, wheel-hub face. The general nature and 
the location of the axle failure produced by the Timken 
axle testing machine is comparable to that produced un- 
der actual service conditions. 

The axle testing machine is one of the additional pieces 
of equipment recently installed in the new laboratory. 
A large and complete set-up for photoelastic research and 
testing also has been installed. Much valuable data as 
to stresses and their distribution in various design mem- 
bers such as fillets, notches and other design shapes for 
which there is no analytical solution for the calculation 
of stresses have already been secured on this equipment. 
A typical fringe pattern showing the lower stress con- 
centration in an axle due to the relief groove in the hub 
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Equipment installed by Timken 
Roller Bearing Company used 
for fatigue testing of full-size 
locomotive axles and bearings. 
Torque device records power 
loss in bearings 


pressed on the axle is shown in one of the illustrations. 

Office, darkroom and drafting facilities as well as 
sufficient machine-tool equipment are provided in the 
laboratory, which is operated in a 24-hr. basis, most 
tests being continued to destruction. Chemical and 
metallurgical facilities are available in the Steel and Tube 
Division laboratories of this company, which are used 
to supplement and amplify the work done in the physical 
testing laboratory. Much of the machine work in pre- 
paring specimens is done in the bearing-plant tool room 
or experimental department, thus saving laboratory time 
and floor space. 

One end of the building is occupied by a battery of 
eight machines designed to test bearings up to 8 in. 
outside diameter to destruction under radial and thrust 
load. These machines consist of test spindles on which 
are mounted four bearings. Two spindles are connected 


“by a coupling and driven through spiral gears from a 


motor shaft, each shaft driving up to four sets of spin- 
dles. By changing the spiral driving gears a wide range 
of speed may be secured, 

Bearings are loaded in these machines by a hydraulic 


Machine for making fatigue tests 
on full-size locomotive axles up to 
14 in. diameter 
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Photoelastic records of stress distribution are made on this 
equipment 


pressure system, oil being supplied at 1,800 Ib. per. sq. 
in. to the control system and each spindle being equipped 
with an adjustable relief valve. Through these valves 
the oil is fed to cylinders, one being located below each 
spindle. The cylinders and the pistons both float, trans- 
mitting the load through bell cranks on a fixed mounting 
to a yoke connected to the center bearings on the spindle. 
The load is then transmitted to the bearings at each end 
of the spindle. By this arrangement all bearings re- 
ceive the same load. Thrust load is applied through a 
lever system compensated by knife-edge levers to obtain 
concentric loads. In the case of small bearings the thrust 
load is applied by dead weighted levers, while on the 
larger bearings it is applied by hydraulic pressure. 


Testing Machine for 24-in. Bearings 


One of the most recent installations in this laboratory 
is a bearing testing machine which is thought to be the 
largest in the world. This was designed by Timken en- 


Typical example of fringe pattern showing stress concentration 
in an axle 


gineers to meet their special needs. In it single- or 
double-row bearings up to 24 in. outside diameter can 
be tested for fatigue under both radial and thrust load. 
Radial loads up to 500,000 Ib. and thrust loads up to 
200,000 Ib. may be applied to the bearings under test by 
means of hydraulic rams. A torque device, installed be- 
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tween the transmission and the test spindle, indicates 
the power loss in driving the bearings. 

Supplementing the 24-in. radial thrust machine is a 
12-in. unit which has a capacity of 150,000 1b. radial and 
thrust load. This unit measures torque through a 
cradle on which both the driving motor and transmis- 
sion are mounted. The lubricant is circulated through 
a cooling system beneath the machine. 

Two profilographs are installed in an air-conditioned 
room. The unit shown in one illustration is capable of 
5,000 times vertical magnification, while the other is 
used for amplications up to 2,000 times. This equip- 
ment was originally developed for the Timken company 
in the research laboratories of the University of Michi- 
gan and is used for checking surface finish, A beam of 
light from a 108-watt projection lamp passes through a 
slit and lens to a small mirror mounted at an angle on 
one end of a bell-crank lever, the other end of the lever 
carrying a diamond point which rests on the specimen. 
This specimen is mounted on a platform having recti- 
linear motion, this platform being connected through 
gearing to the recording drum. From the small mirror 
the beam of light is reflected to a series of three other 
mirrors to increase the length of the light path, the 
beam being finally collected in a cylindrical lens and fo- 
cused to a pin point on a sheet of sensitized paper 
mounted on the drum shown at the back of the panel. 

To check the quietness of bearings, a machine was de- 
veloped which allows a bearing to be loaded with any 
pressure desired up to 1,000 lb. and run in a sound- 
proofed room for testing. The machine is capable of 
running at constant speeds or being accelerated or de- 
celerated as desired. 


Pullman Remodels 
Sleeping-Car Facilities 


Three new and radically different accommodations, all 
of the private room character, recently announced by the 
Pullman Company, will be found in the equipment now 
being built for the North Western-Union Pacific- 
Southern Pacific Streamliners “City of San Francisco” 
and “City of Los Angeles,” the Santa Fe’s “Chief,” the 
New York Central’s “Twentieth Century Limited” and 
the Pennsylvania’s “Broadway Limited.” 

Two of these accommodations will bear the drawing 
room and compartment designation familiar to Pullman 
patrons, but important changes in arrangement have been 
devised for the new-type rooms. The third accommoda- 
tion, called the roomette, is new from top to bottom, in- 
cluding the name. 


The ‘‘Roomette’’ 


The roomette is a small, completely enclosed, private 
room within the space of a section, containing one bed. 
Eighteen roomettes can be placed in one Pullman car. 
In daytime the bed folds into the wall at one end of the 
room, and the passenger has a sofa seat of the latest and 
most comfortable contour, with ample space for loung- 
ing, or for undressing before the bed is lowered for the 
night-time arrangement. For dressing the passenger 
can make the whole room space and its complete toilet 
facilities available by returning the bed to its niche in 
the wall. The slightest effort will accomplish this, and 
a safety ratchet eliminates any danger of the bed falling 
during the operation. When the bed is made down for 
the night it is fastened at the foot by an automatic lock. 
This is easily released when the passenger desires to 
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raise the bed, and the lock then reverses and holds the 


bedding in place. The bed is 6 ft. 5 in. in length. 

The door of the roomette can be locked at night, or 
left open and a curtain drawn across the opening. The 
patron has many conveniences, such as individual regu- 


t FOLDING BED 
AIR OUTLET — = 


WARDROBE 


WASHSTAND 


i 
HOPPER UNDER SEAT 
[i 
SLIDING DOOR ! 


The arrangement of facilities in the Pullman roomette ns 


lation of ventilation, heat and light; complete toilet facil- 
ities, with washstand folding into one wall, and above it 
a mirrored cabinet for toilet articles, with tubular lights 
on each side; a locker in which to hang clothes; a large 


Spaciousness results from the new interior arrangement of the 
compartment 


rack for luggage; a vacuum water bottle in a niche at 
the bed head, and a box from which the porter can re- 
move shoes without disturbing the sleeper. Ceiling and 
reading lights of new design provide ample illumination. 
One daytime novelty is an adjustable footrest that can 
be pushed aside when not desired. 

As the roomette is completely air-conditioned the pass- 
enger can enjoy his pipe, cigar or cigarette, knowing that 
the smoke will be withdrawn almost immediately through 
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a grilled outlet, and without discomfort to those in ad- 
jacent roomettes. 


The New Drawing Room 


Spaciousness is the impression received by travelers 
entering the new drawing room in the daytime. The en- 
largement has been attained by rearrangement of facil- 
ities, such as absorbing into the room: the space previ- 
ously occupied by the toilet annex and the entrance lobby, 
and then building a very compact annex in an aisle cor- 
ner of the room itself. A bed folding into one end wall 
has been substituted for the old fixed couch; the section 
seats by the windows have been removed, with substi- 
tution of a long transverse sofa, convertible into an 
equally long bed (with an upper berth) along one wall 
of the room. The folding bed when ready for night 
service is at right angles to the others, along the window 
wall. All three beds are 6 ft. 5 in. in length and of 


standard berth width. When the room is prepared for 
three persons, with the two full-sized lower beds in 
place and the upper also made down, there is still ample 


The rearranged drawing room is a spacious living room by day 


dressing space, also easy, unobstructed access to the 
annex, to the clothes closet and to the doors to the pas- 
sage way and adjacent room. 

For day travel the wall bed disappears, the upper is 
put away and the third bed becomes a sofa. This leaves 
ample space for the two comfortable, movable lounge 
chairs, giving a real living room effect. The chairs are 
of folding type, and at night are placed under the wall 
bed. ; 

The drawing room not only has an electric fan but is 
provided with individual regulation of lighting and ven- ` 
tilation, and thermostatic control of the heating, which 
can be regulated however to suit individual tastes. Then 
there is a wardrobe in which to hang clothes; storage 
space above the annex for luggage, with additional pieces 
going under the sofa, and a shoebox opening on the pas- 
sage way. The lighting consists of an especially de- 
signed ceiling fixture, a reading lamp on a table at one 
end of the sofa, and other illumination where needed. 


The New Compartment 


The new compartment is another example of obtain- 
ing additional space comfort through rearrangement. 
Gone are the section seats by the windows, replaced (as 
in the drawing room) by a transverse sofa occupying 
nearly the entire width of the room. The upper berth 
remains above the window, and is at right angles to the 
convertible sofa-bed. There is space between the sofa 
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and the opposite wall for a comfortable lounge chair. At 
night the chair is placed out of the way, under the upper 
berth; but even then it is available for lounging and 
reading. Occupants are therefore provided during the 
day with a comfortable sofa on which they may sit or 
recline, and also an easy chair. As in the drawing room, 
both beds are 6 ft. 5 in. in length and of standard berth 
width, 

The compartment also has an electric fan, individual 
regulation of lighting and ventilation, and thermostatic 
heat control. Each compartment is provided with com- 
plete toilet facilities, a wardrobe for cloths, a shoebox, 
and the latest designs in lighting fixtures. 


Diesel Engine Powers 
Mobile Ice Plant 


Declared to be the first of its kind in the world, a 
self-contained, mobile refrigeration plant all housed in 
a standard freight car is now in service. The ice making 
equipment was made and installed by the Vilter Manu- 
facturing Company, Milwaukee, Wis., and consists of a 
Pak-Ice briquette machine, ammonia compressor, evap- 
orative condenser, liquid receiver, generator, pumps and 
fuel and water tanks. The power is furnished by a 160- 
hp. eight-cylinder V-type Caterpillar Diesel engine. A 
diagram of a complete installation is shown in the 
drawing. 

Although this outfit has been in service for only a 
short time, it has been found to have many advantages, 
two of which are economical operation and instantaneous 
production. It attains full capacity production in 20 
min. With an average price for Diesel fuel of 6 cents 
per gal. and an average consumption of 4.9 gal. per ton 
of ice produced in this mobile plant, the cost per ton of 
ice is 31.5 cents. 

This track ice unit was designed especially for icing 
refrigerator cars. It is entirely independent of outside 
power and resources, with the exception of water, and 
this feature permits its operation when and where de- 
sired. It has been pointed out that some agricultural 
communities require ice for only one or two months out 
of the year, making a permanent ice plant impractical. 
Formerly, ice had to be brought in from distant points 
at prices as high as $8.00 per ton. Including power, 
labor, water and depreciation, the new mobile unit can 
produce ice in these communities at a small fraction of 
this figure. 

Briquettes can be turned out from this unit in any 
of four sizes, ranging from 2 oz. to 1.6 lb. each. Auto- 
matically ejected from the press, they are spouted out 
of the car through small openings in the side wall as 
shown in one of the illustrations. From there they may 
be spouted, conveyed or shoveled into storage bins or 


Floor plan for Mobile Pak-Ice unit 


directly to the point of use. Both briquettes and ice in 
a snow or crystal form for layer icing of fruit and 
vegetables may be produced by the unit. The briquettes 
can be used for car icing or space cooling as their 
rounded shape provides for free circulation of air. 
The Caterpillar Diesel engine operates at 850 r.p.m. 
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The engine exhaust passes through a water heater and 
then to a Maxim silencer or muffler mounted on the roof. 
Fuel oil is carried in two tanks of 435 gal. capacity 
fastened underneath the floor of the car, this capacity 
being sufficient for 80 hrs. of operation. A twin-cylinder 
gasoline engine of the horizontal opposed-piston type is 
mounted at the rear of the Diesel and is used as a start- 


Ice briquettes discharged from chute and piled outside of the car 


ing engine. The Diesel crankshaft extends beyond the 
engine block on both ends. One end of the shaft drives 
a 15-kw. d.c. generator by means of a V-belt connection. 
Thus, all electric power needed for lighting, for pump, 
fan and other auxiliary motors, and for the automatic 
control and safety devices, is supplied by the unit itself. 
The other end of the shaft is connected by means of a 
frictional clutch to an 8-ft. line shaft running slightly 
above floor level. This drives the ammonia compressor 
and the Pak-Ice freezer. A Vilter 8%4-in. by 9%-in. 
single-acting, vertical twin-cylinder ammonia compressor 
is V-belt driven from the line shaft. The freezer, also 
driven from this line shaft, has a capacity of 30 tons. 

At the back end of the car there is a reserve water 


Mobile Vilter Pak-Ice unit of 30 tons capacity installed in a standard car 


tank with a capacity sufficient for 1-hr. operation. The 
tank is equipped with an automatic switch operating an 
alarm bell whenever the water level becomes low. At 
the front end of the car is an intake opening for 16 air 
filters of 13,000 c.f.m. capacity at a velocity of 300 ft. 
per min. These filters provide air for the condenser. 
Next to the Diesel engine is an opening in the wall for 
the radiator of the engine-cooling system. The fan is 
V-belt driven from the crankshaft by a quarter turn 
pulley arrangement. Both the Diesel cooling and lubri- 
cation systems have an alarm feature in case of supply 
failure. A gage panel on the wall opposite the Diesel 
contains the suction and discharge pressure gages for 
the compressor, fuel oil gage, and the various generator 
and automatic control switches and instruments. The 
Diesel engine which drives this plant is of typical “Cater- 
pillar” design. Features of the engine are individual fuel 
pumps for each cylinder, solid injection, positive start- 
ing by means of a small two-cylinder gasoline starting 
engine, full protection by use of fuel, lubricating oil and 
air filtering system, and a precision-built fuel system. 
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EDITORIALS 


The Atlantie City Exhibit 


It is almost seven years since the last big railway 
mechanical exhibit was held at Atlantic City. During 
these years, in spite of the depression period, a great 
number of improvements have been made in the design 
of locomotive and car parts, in maintenance and repair 
facilities, and in the development of new equipment 
designs. The manufacturers and railway supply inter- 
ests have not had the same facilities for bringing these 
improvements to the attention of the railroaders far 
and wide, as was true in the pre-depression days. 
Meanwhile, there has been a great change in the me- 
chanical department supervisory forces. Many of the 
older supervisors have retired and the younger men 
who have been promoted have had little or no op- 
portunity of seeing the new devices and improved fa- 
cilities demonstrated. f 

It was for these reasons that the members of the 
General Committee of the Mechanical Division and the 
officers and executive committee of the Railway Supply 
Manufacturers’ Association, rather enthusiastically 
agreed some months ago that it would be wise and in 
the best interests of all concerned to hold the conven- 
tion at Atlantic City this year, and to parallel it with 
an exhibition, which promises far to surpass anything 
that has yet been held. In discussing the matter it 
was quite clearly brought out that the railroads could 
benefit greatly by having as many of their supervisors 
as possible attend the convention and carefully study 
the exhibits. In effect, it will be a small university and 
should be taken advantage of in that spirit. 

Moreover, because of the large interest which the 
public has shown in railroad improvements in recent 
years, it was felt advisable to set aside the Saturday 
and Sunday between the conventions, so that the ex- 
hibits could be thrown open to the general public. Un- 
doubtedly special trains will be run from the larger 
cities in the East, so that those who desire may spend 
the week-end in visiting the exhibition in the Audi- 
torium and the track exhibit located near the railroad 
station. The Purchases and Stores Division, A.A.R., 
will hold its three-day convention on June 21-23. In 
addition, the Association of Railway Electrical En- 
gineers will hold a one-day meeting on Thursday, 
June 17. The Air Brake Association is also arranging 
for a two-day meeting at the Haddon Hall on Thurs- 
day and Friday, June 17-18. 

To insure the best results from the exhibit two 
things are important. First, that the groups from each 
railroad organize in such a way as to cover the exhibit 
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thoroughly, and, second, that the exhibitors make every 
reasonable effort to make their displays as educational, 
in a practical way, as possible. The exhibit will entail 
a tremendous amount of expense, but if it is properly 
used, it will enable the exhibitors to bring their de- 
vices and equipment to the attention of railway officers 
and supervisors with a minimum of expense per rail- 
way supervisor as compared to other methods of ap- 
proach. Since, in the last analysis, the railways will 
have to pay for the exhibit, even though the out-of- 
pocket expense comes from the exhibitors, it is im- 
portant that every reasonable effort be made to capi- 
talize upon the opportunities which are offered. 


Clearing the Decks 
For Action 


Throughout the depression the railroads of the United 
States were quietly going about a job of pre- 
paring for the future which is of unusual significance 
at the present time. Those who have lived with the 
railroad problem for many years saw the curtailment 
of operations result in the storing of thousands of cars 
and locomotives until, at the bottom of the depression, 
it looked as if most of the equipment were laid up on 
side tracks. 

The designers of equipment did not, however, place 
their ideas in storage. The depression years saw the 
introduction of new forms of equipment which have 
resulted in attracting new freight and passenger busi- 
ness and made it possible to operate with greater 
economy. It was to be hoped, and now seems to be an 
actual fact, that a very large part of the obsolete equip- 
ment that the depression forced out of service will not 
now ever be returned to service but will be replaced, in 
the coming years, with modern, efficient equipment. In 
fact, during the seven years 1930-1936, inclusive, 514,- 
000 more freight cars and 12,000 more locomotives 
were retired than were installed, a situation which sets 
the stage for the installation of modern equipment just 
as fast as more capacity is required. 

What happened in the motive-power and rolling- 
stock field was spectacular because it was plain to be 
seen by everyone connected with the railroads. In the 
background, however, another change was taking place 
in the field of shops and shop equipment. The old, 
small, inefficient repair shops were closed and the oper- 
ations transferred to repair points better equipped to 
handle them economically. This was not the entire 
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extent of the change, however, for even in the big shops 
it was realized that the closing down of many of 
these smaller plants would eventually place a load on the 
principal repair plants that would tax their capacity 
when the business returned to normal. 

One of the first indications of what was happening 
was observed over five years ago in a large shop when, 
on a visit after several months, the absence of many 
machine tools was decidedly noticeable. Questioned as 
to the reason the shop management informed us that 
many machines not - immediately needed had been 
scrapped so that, when business picked up, there would 
be no alternative but the installation of modern tools. 
Back in 1935 another road retired 135 old machines and 
purchased modern equipment. In 1936 this paper car- 
ried the story of the replacement program on the Read- 
ing where 49 old tools were retired and modern ma- 
chines installed. In the past year numerous such in- 
stances have come to our attention. Only within the 
past month the retirement of over 100 obsolete machine 
tools on one small road came to light. Retirements of 
shop machinery and equipment in the United States as 
a whole in the six years, 1930 to 1935, totaled over 30 
million dollars, at an average annual rate of about five 
million dollars, while expenditures dropped over 80 per 
cent from 1930 to the low point in 1932, indicating a 
general disposition on the part of the railroads to pave 
the way for new shop equipment installations just as 
in the specific cases cited above. 

Railroad buying of machine tools and shop equipment 
has got under way during the past 12 months. This is 
only a start, many extensive programs of moderniza- 
tion of car and locomotive repair shops are now being 
formulated. 


Intra-Shop 
Transportation 


The statement has been made that American industry 
spends about eight-tenths as much for the intra-shop 
transportation of material in the process of manufac- 
ture, as it spends on freight charges for raw materials 
and finished products combined. Obviously, this is a 
general statement which might be questioned, but if 
even approximately correct, it serves to emphasize the 
necessity of utilizing fully all types of equipment which 
promise to save labor in handling materials in all plant 
movements. 

Railroads, as well as manufacturers in general in- 
dustry, have already given considerable attention to this 
subject for it is especially vital in all railroad shops and 
engine terminals. Motor-driven tractor and trailer 
equipment, trucks equipped with electric cranes, lift 
trucks and skids are extensively installed to say nothing 
of electric shop cranes of various types, mono-rail 
systems, electric and pneumatic hoists, etc. In some 
instances the lift-truck and skid method of handling 
materials, for example, has been carried to the extent 
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of loading heavy repair parts and processed materials 
on skids at a central repair shop, then moving the 
loaded skids to the store room, from which they are 
placed in a freight car and moved to the final point of 
use before the material is removed from the skids. 
This method requires a rather substantial investment 
in various types of skids and may conceivably be carried 
too far, but the principle is sound and within economic 
limits will unquestionably result in substantial savings 
of time and labor. 

Specific evidence of the advantages of handling ma- 
terials on skids was indicated in a survey conducted by 
the Department of Commerce several years ago which 
showed at that time a saving of from 25 to 90 per cent 
in the cost of handling materials on skids, as compared 
with older methods. In view of the savings which may 
be anticipated, there are probably few railway shops and 
terminals in the country in which it would not pay to 
make a re-survey of material-handling methods and 
make sure that full advantage is being taken ‘of modern 
equipment and facilities to the fullest extent prac- 
ticable in reducing this important item of shop-operat- 
ing expense. 


Fatigue Strength 
Of Press Fits 


The recent articles by F. H. Williams on the failure 
of locomotive parts brings to mind the excellent work 
in research laboratories in this country and abroad un- 
dertaken to determine methods for increasing the 
fatigue strength of press-fit assemblies. Tests have 
proved that the fatigue strength of small press-fitted 
axles may be reduced to as little as one-half or one-third 
of their original strength. This is also true when crank 
pins are press-fitted in driving wheels, and when tapered 
piston rods are pulled into crosshead fits. Such reduc- 
tion in fatigue strength is caused by (1) a concentra- 
tion of stress at the end of the press fit where a small 
radius or shoulder is formed, (2) the location of a 
peak pressure between the two fitted members due to 
end restraint, and (3) corrosion at the edge of the fit 
resulting from a sliding action of the hub edge caused 
by contraction and expansion of the pressed-in mem- 
ber. In the past relief grooves in the pressed-in mem- 
ber, raised seats, and alloy or heat-treated steels have 
been used to relieve such stresses and prevent fatigue 
failure. ; 

The tests previously referred to for studying fatigue 
failure involves surface rolling of the fit on the pressed- 
in member. This involves no new procedure for rail- 
road men since plastically compressing wearing surfaces 
by rolling or burnishing has long been used in the rail- 
road field for producing smooth wear-resistant surfaces 
for journal bearings. However, it was not until 1928 
that O. Féppel at the Wöhler Institute in Braunschweig, 
Germany, discovered that increased fatigue strength of 
press-fit assemblies could be obtained by surface rolling. 
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Although there is considerable difference of opinion as 
to why surface rolling increases the fatigue strength of 
these fits, tests made since Foppel’s original tests have 
shown that such increases are effected. For example, 
tests conducted by A. Thum in Germany in 1933 re- 
vealed the fact that rolling the axle surface gave about 
the same strength as the axle without the press fit or an 
improvement in fatigue strength of 69 per cent. These 
tests, and others made concurrently in this country, 
have used specimens up to 2 in. in diameter. However, 
they have proved the value of surface rolling as a means 
for increasing fatigue strength, and it can be assumed 
that benefits derived therefrom for small axles will also 
apply to full-size locomotive axles. 

Tests made in this country in 1935 by O. J. Horger 
and J. L. Maulbetsch of the Timken Roller Bearing 
Company with 2-in. axles have shown that in each of 
two cases the application of surface rolling gave a 
fatigue strength about two and one-third times as great 
as without rolling. The tests were conducted with 
press-fit bearing races on the 2-in. axles, the fatigue 
strength of which without surface rolling after pressing 
on the race was 15,000 Ib. per sq. in., and the strength 
after surface rolling was 33,000 Ib. per sq. in. The 
original fatigue strength of the axle before rolling 
and before pressing on the race was 34,400 lb. per sq. 
in. The fatigue strength of 33,000 Ib. per sq. in. was 
obtained after surface rolling at a roller pressure of 
600 Ib. An increase of this pressure to 1,200 lb. in- 
creased the fatigue strength of the pressed-in member 
to 34,000 Ib. per sq. in. 

The importance of rolling the surfaces of pressed-in 
members has made definite impressions as to its value 
even though most of the available data are for small 
specimens. However, some application has been made 
to full-size locomotive axles which have been failing 
at the wheel seats. In this instance the axles were 
first ground and then rolled at a pressure of 25,000 
Ib. per roller, which caused a reduction in diameter up 
to 0.001 in. Sufficient mileage has not been run on 
these axles at this time to determine what benefit may 
result. Future data on the subject may ultimately be- 
come available through the axle-testing machine re- 
cently installed in the laboratories of the Timken Roller 
Bearing Company, which is described elsewhere in this 
issue. 


Eeonomy in One 
Shop Operation 


The use of turret lathes for machining locomotive 
tapered bolts seems to offer a field for study ‘in re- 
ducing shop operating costs, event though it requires 
careful maintenance of reamers and constant-speed 
motors for the production of reamed holes from which 
bolt sizes can be obtained by plug gages. Elsewhere 
in this issue is described the means employed in one 
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large railroad shop for machining over 300 bolts per 
day on one machine—all the bolts necessary for repairs 
to freight locomotives. 

In observing the operation of this machine, one can- 
not help but contrast the machining of bolts in some 
shops on small engine lathes operated by apprentices 
or machinists who obtain hole sizes by calipers and set 
the taper to suit each bolt by tailstock adjustment. The 
value of such procedure is not underestimated from 
either an apprentice-training viewpoint or from the 
standpoint that the quantity of bolts required may not 
warrant the use of a turret lathe. However, the con- 
sideration of reducing shop operating costs warrants a 
study of what turret lathes can do in this particular 
shop operation. 


New Books 


AGENDA Dunop CHEMINS DE Fer. By P. Place, chief 
engineer, Central d’Etudes de Materiel de Chemins de 
Fer, Published by Dunod, 92, Rue Bonaparte, Paris. 
407 pages. Price, 22.85 francs. 


The Dunod agenda of railways contains chapters on 
right-of-way, motive power, car equipment, and opera- 
tion. The right-of-way section of the 1937 edition has 
a table of track lengths and studies on ties of wood, 
metal, and reinforced concrete, and ties of wood and 
steel. The section on motive power discusses the re- 
sistance of trains, tractive force of locomotives, etc. 
Various types of passenger and freight cars, brakes, 
and heating and lighting of cars are among the equip- 
ment described in the section on car equipment. The 
section on operation contains data on safety devices, 
tariff receipts, taxation, etc. Miscellaneous data on 
steam engines, ferry boats and canals are also contained 
in this edition. 


Merat Statistics, Thirteenth Edition. Published by 
the American Metal Market, 111 John street, New 
York. 592 pages, 4 in. by 6 in. Price, $2. 


The thirteenth edition of Metal Statistics contains the 
same general statistical information on ferrous metals 
and non-ferrous metals and miscellaneous economic 
subjects as has appeared in earlier numbers. Most of 
the iron and steel production statistics are gathered by 
the American Iron & Steel Institute, while the produc- 
tion statistics on metals are, with a few exceptions, 
based mainly on figures furnished by the U. S. Bureau 
of Mines and the American Bureau of Metal Sta- 
tistics. The Copper Institute, Inc., has also released 
certain figures which permit a more comprehensive 
presentation of statistics on copper. Prices given in 
this volume are based mainly on the daily quotations 
appearing in American Metal Market and represent 
wholesale selling prices. 
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THE READER’S PAGE 


A Tough ` 
Valve Problem 


To THE Epitor: 

We have operating over one of our divisions six pas- 
senger locomotives of the 4-8-2 type, with 27-in. by 30-in. 
cylinders, carrying 200-Ib. boiler pressure. The piston 
valves are 14 in. in diameter, driven by the Walschaert 
gear. The lead is 14 in.; steam lap, 1% in.; exhaust 
clearance, 14 in.; port width, 174 in.; travel in full gear, 
6% in.; eccentric crank, 18%, in.; eccentric-crank 
throw, 201% e in.; link radius, 57 in.; link foot 30 in. 
from link trunnion and offset 14 in; combination lever, 
314 in. (top) by 3134 in. (bottom) ; trunnion link, 2014 
in.; eccentric blade, 5834 in.; main rod, 102 in.; center 
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line of cylinders 2 in. above center line of axles; valve 
25 in. between admission edges and 3014 in. over exhaust 
edges ; between admission edges of valve ports 2714 in.; 
direct in forward motion: link slotted 12 in. above and 
below trunnion center. 
in diameter. 

These locomotives are reported as pounding badly at 
short cutoff; due to this condition the main axle bear- 
ings and main-rod bushings are renewed often. Several 
tests have been made by our traveling engineer riding 
these engines on their regular runs to ascertain at what 
position the reverse lever should be placed on the quad- 
rant to overcome this compression kick. He has decided 
that at no time should the lever be worked closer than 
one inch from the center of quadrant. In checking the 
cutoff with the reverse lever in this position we find that 
cutoff was occurring at 43 per cent of the stroke. We 
then marked a point on the quadrant that would indi- 
cate to the engineman that he was working his engine at 
25 per cent cutoff. He then reports bad compression 
kick at 25 per cent, but all right at 43 per cent, except 
that the boiler requires too much water, which results 
from greater steam consumption at the longer cutoff. 

What is wrong with the valve gear that 25 per cent 
cutoff cannot be used? We have had these engines on 
valve rollers several times trying to find a solution; so far 
no changes have been made. 

What length eccentric crank should be used with 
201444 in. throw to give 14 in. constant lead? Will the 
18% 6 in. eccentric crank with 201%, in. throw give a 
constant lead? What effect would an eccentric-crank 
throw of 2154 in. with an 18% ,-in. crank have on the 
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cutoff? What changes could be made in the valve de- 
sign to eliminate excessive compression kick at 25 per 
cent cutoff. 

K. B. G. 


Interchange Rales 
68 and 75 Inconsistent 


To THE EDITOR: 

It was with much interest that I read in the March 
issue of the Railway Mechanical Engineer, the excerpts 
from J. C. Hayes’ paper before the Eastern Car Fore- 
man’s Association in New York, January 8, 1937. I 
heartily concur in Mr. Hayes’ proposals. He shows by 


Can you tell why a valve 

gear with this layout 
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per cent cutoff? 
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his suggestions that he has a sympathetic understanding 
of the problems of the car inspector. 

I was especially interested in that particular clause 
with reference to responsibility for cut journals, which 
coincides with the thought I expressed in my article in 
the Railway Mechanical Engineer, March, 1936, cap- 
tioned, “Are Interchange Rules 68 and 84 Fair?” In 
that article I attempted to analyze the causes of slid flat 
wheels and cut journals and expressed the thought that 
such defects should be conditionally classified as owner’s 
responsibility. 

The inconsistency of Rule 68 is apparent when you 
realize that this rule is classed as delivering line respon- 
sibility and Rule 75, brake burns, is classified as a 
handling line responsibility, when both defects are pro- 
duced under identical conditions. Both defects are the 
result of one of the three following causes—defective 
brake mechanism, improperly proportioned or adjusted 
brake rigging, or moving car with hand brakes set too 
tightly. I think that any practical car department super- 
visor will agree with me when I say that approximately 
90 per cent of wheels removed from cars, account of 
being slid flat or brake burned, were due to the first 
mentioned cause, the degree of damage depending more 
or less on the adjustment of the brakes. 

If the brake rigging is properly adjusted and full 
braking power applied, the wheels will be slid flat. When 
the air brake fails to function properly, if not too tightly 
adjusted, the result may be brake burned wheels. Hence, 
as the condition of the air brakes and brake rigging is 
definitely owner’s responsibility, why should not slid 
flat wheels found under cars having these parts de- 
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fective, or improperly adjusted, be designated as owner’s 
responsibility, as is the case with brake burned wheels? 
But there should be a qualifying clause in the rule to 
fix the responsibility on handling line for sliding wheels 
when caused by moving car with hand brakes set. In 
the absence of any definite information it will be as- 
sumed that wheels were slid flat-as result of handling 
the car with hand brakes set, if the air-brake test shows 
the brakes to be properly operative, and a check of the 
brake rigging shows it to be properly adjusted and pro- 
portioned. 

It is unreasonable to hold the handling line respon- 
sible for the development of cut journals on foreign 
cars in its possession, when the main contributing factors 
in the development of this defect are all classed as 
owner’s responsibility. Let us summarize these factors: 
Worn, defective or improper fitting journal bearings 
and wedges; worn or missing dust guards; journal-box 
lids missing or improperly fitted; inferior packing ; 
trucks out of alinement; mal-concentricity of wheels, 
due to slid flat, worn chill or improper boring. The 
correction of any or all of these conditions is properly 
chargeable to car owners; hence, if a car develops a cut 
journal as a result of any of these conditions, this, too, 
should be charged to the car owner. 

If any program to reduce the issuance of defect cards 
in interchange is advanced in line with Mr. Hayes’ pro- 
posal, and I think there should be, these two propositions 
should be given consideration, as they no doubt account 
for a vast number of defect cards issued in interchange. 

The views of individuals in proposing modifications in 
the rules of interchange cannot always be gotten over 
to the A.A.R. committees, but they can be put before 
the proper committee when endorsed and properly pre- 
sented by car foremen’s and interchange inspection or- 
ganizations. Hence I would suggest that secretaries of 
such organizations, throughout the country, bring these 
matters to the attention of their respective organizations 
for discussion. 

H. A. McConvitte, 


Foreman, Car Department, Louisville & Nashville. 


Carrying Scrap 
In the Storehouse 


To THE EDITOR: 

In your publication for December 1936 there appeared 
on the reader’s page under the heading of “Carrying 
Scrap in the Storehouse” an article by W. H. Shiver, 
which, in my opinion, contains several statements as 
facts in regard to the dismantling of equipment and pur- 
chase of second-hand parts that can hardly be substan- 
tiated if investigation were made as to actual practices 
on various railroads. It is regrettable, of course, if con- 
ditions described by Mr. Shiver exist on any road, but 
the statement that such conditions generally exist should, 
we feel, not pass by without challenge. 

The article referred to states: “Since 1929 large num- 
bers of cars have been retired. The majority of this 
equipment has been dismantled by contractors who sell 
back to the railroads whatever material they wish.” The 
facts of the matter are that approximately 70 per cent 
of all cars being destroyed are dismantled by railroad 
forces and not by contractors. Sixteen per cent of all 
cars being dismantled are handled by contractors but 
with the railroad company reserving the right to retain 
or re-purchase certain materials. This leaves only ap- 
proximately 14 per cent of dismantled equipment that 
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is being sold on wheels without any reservation as to 
return of usable materials. 

These figures clearly indicate the error in Mr. Shiver’s 
article in stating that the majority of the dismantling 
work has been done by contractors. As a matter of 
fact, the Purchases and Stores Division of the A.A.R. 
has for many years recommended that dismantling of 
cars should be done by the railroad company’s own forces 
unless there are some unusual circumstances which would 
make the sale of the equipment on wheels to contractors 
advisable. 

Mr. Shiver’s article also contains the statement that 
large amounts of car materials such as truck springs, 
brake beams, couplers, truck sides, etc., have been pur- 
chased from contractors dismantling equipment and that 
much of this material is not up to A.A.R. specifications, 
resulting in delays to the Mechanical Department as 
well as loss of money in purchasing these materials at 
a premium over their scrap value. 

If such conditions exist, we cannot but feel that it is 
the exception rather than the rule. Our investigation 
indicates that, where roads have found it desirable to 
purchase such second-hand material from dismantling 
contractors, they have arranged for just the same care in 
the inspection of this material by the engineer of tests or 
other inspection forces as they would use in the inspec- 


-tion of new materials.” If such inspection was not ar- 


ranged for, it is a man failure which should be corrected 
locally ; and it would be well for the officers in charge to 
acquaint themselves thoroughly with the recommenda- 
tions of the Purchases and Stores Division, A.A.R. on 
this subject. 

In conclusion, for the benefit of those under whose 
jurisdiction such activities fall, I would like to call par- 
ticular attention to the following from the 1926 pro- 
ceedings of the Purchases and Stores Division annual 
meeting : 

“Inspection of reclaimed materials—No reclaimed ma- 
terials should be furnished for use until they have been 
inspected and accepted for the service intended by the 
using department or the authorized inspection depart- 
ment as nothing will more rapidly discredit the reclama- 
tion enterprise than to attempt to furnish materials that 
do not meet the required specifications or are unsatis- 
factory for the use furnished.” 

Many other recommendations from the Purchases and 
Stores Division, A.A.R. in regard to the dismantling of 
equipment by railroad company forces and other reclama- 
tions practices could be cited but space will not permit. 

Generally speaking, we cannot agree that conditions 
are as described by Mr. Shiver, but, if such conditions 
do exist on some individual railroad, then the remedy 
for correction can easily be applied on that property by 
dismantling its own equipment if possible which will 
permit retaining usable second hand materials and avoid 
purchase from contractors. In case this is not possible, 
then an arrangement for proper inspection of materials 
purchased should be inaugurated so as to insure only 
good usable material being accepted. 

J. C. Kirx 


LINE-SMASHING SUPERINTENDENT.—J. J. Gallagher, recently 
promoted to superintendent of the North Texas division of the 
Missouri-Kansas-Texas, on which division he has been division 
engineer for several years, is probably the only railroad superin- 
tendent with an All-American football background. In fact, 
Gallagher was the first player west of the Mississippi to be 
selected on Camp’s All-American team. He did his playing at 
the University of Missouri. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Walt Wyre Took a Vacation 


I must say that your short stories by Walt Wyre are anxiously 
looked forward to, but for the past few months no Wyre. He 
must have been around some, as the stories are right in accord 
with present-day problems on any railroad. I may be the only 
one that looks in the index to see if Mr. Wyre has a story. He 
put the humor in the magazine, and everyone enjoys true humor 
and fun. (Walt Wyre is back again in this issue. You are not 
the only one who let out a howl about his absence. His return 
will cut down our correspondence and postage costs.—Editor. ) 


Make Best Use of June Conventions 


The A. A. R. convention with its exhibit at Atlantic City in 
June will be the first in seven years. During this time many 
improvements have been made in old devices and many new 
devices have been brought out. It seems to me that this will 
give the railroads an opportunity to educate their younger super- 
visory forces with reference to the new and improved devices 
that have been developed by the supply companies during this 
time. We know that railroad forces in all departments were 
cut to the bone during the depression we have just gone through. 
If this matter could be brought to the attention of the proper 
railroad officials they would, in all probability, arrange to have 
a number of their younger supervisory staff attend the conven- 
tion, if only for a day or two. It seems to me that the oppor- 
tunity to compare competitive devices and have them explained 
is one that they should not have overlooked. 


How About Raising Bull Frogs? 


I have just noticed the agreement between the railroads and 
the labor unions in connection with the railroad pension law. 
The clause in this ruling or agreement which bothers me is 
under Section 8: “No annuity will be paid any employee who 
retires and engages in regular gainful employment in some other 
line of work.” I am interested in knowing just how this ruling 
is likely to be interpreted. -Being just as active mentally as I 
ever was in my life, so far as I can tell by comparisons which 
I have made very carefully, I have been planning certain ac- 
tivities when I reach the point of my forced retirement. For 
instance, I have purchased a farm with the expectation of oper- 
ating it. I do not care to be retired and sit down and twiddle 
my fingers. According to life insurance standards, my life’s 
expectation when I retire will be in the neighborhood of ten 
years. If I live to be as old as my father, it will probably be 
l4 or 15 years. I feel very sure that what is really intended by 
the pension agreement is that where people are working for 
someone else they cannot accept employment elsewhere, but if 
a man has sufficient capacity to project an organization for 
production and employs labor, or is in a position to use his 
previous experience and initiative to produce things, such as 
inventions and the exploitation of same, or consulting engineering 
work or similar things, that he will not be put in the category 
of the craftsman or laborer, or the man that has to be directed 
in his work and is employed by the day. I have a friend who 
is to be retired just before I do, and he like myself is active 
mentally. He has been thinking of starting a duck farm, and 
jokingly he said he wondered if they would interfere with him 
if he went into bull-frog raising. : 


fora Be al Engineer 


Why Cars Fail on Line 


The “Car Failures on Line” (Gleanings page, your March 
issue) can, with very little thought, all be traced to inadequate 
time allowed to inspect and repair cars properly. In each of 
the items mentioned, if time was allowed for careful inspection 
before the cars left a terminal, and if they were not allowed 
to leave unless they were actually fit for service, there would 
be no problem, let alone a big one. Most every mechanical 
failure, certainly all that are mentioned, can be traced back to 
some carman who didn’t have, or wouldn’t take, sufficient time 
to do his work properly. Ninety-nine times out of a hundred, 
the only reason why car inspectors take chances with cars is 
because of a lack of understanding of switchmen, yardmasters 
and dispatchers on what a car and a carman can do in a given 
length of time. When one inspector is required, or supposed, 
to “inspect”—properly speaking, race around—from 80 to 100 
cars in 30 to 45 minutes, the railroads have no cause for com- 
plaint. If the delays that result from such haphazard “inspec- 
tion”—seeing that they have wheels, are coupled and with nothing 
dragging—have caused loss of business and other unnecessary 
expense, the railroads have only themselves to blame. 


Waste — In More Ways Than One! 


I have wondered many times why; since freight cars are inter- 
changeable and sometimes spend most of their time on foreign 
lines, we cannot use a common standard waste in the journal 
boxes. I agree with Vice-President C. E. Smith of the New 
Haven in his statement at the December meeting of the New 
England Railroad Club: “One railroad,” he said, “will buy a very 
expensive waste and another railroad will buy a very cheap 
waste. I don’t understand why mechanical men will travel long 
distances, send out questionnaires, assemble information, sit down 
and consider all of the information in committee meetings, at 
great expense to the railroads, and finally adopt specifications ; 
then everybody goes home and pays no attention to the specifica- 
tions whatsoever. Why do we choose the specifications in the 
first place if they are not to be followed? * * * There is an 
agency of the railroad that has authority that has been given to 
it by the railroads to make research that is necessary and 
adopt proper specifications. That is the Association of American 
Railroads.” 


The Three-Legged Stool 


In comments on the Wagner Act and the relations between 
capital and labor which have appeared in the newspapers re- 
cently, reference has been made to the successful way in which 
these matters have been handled in the railroad field. I am 
afraid that these commentators have overlooked the way in which 
some of the railroad labor leaders are working outside of these 
agreements and are attempting to bring political pressure to 
secure unwise legislation. President John M. Davis of the 
Lackawanna Railroad made a very pertinent suggestion in his 
address before the annual dinner of the Central Railway Club 
in Buffalo. “In connection with labor and management,” said 
Mr. Davis, “I read a little article the other day that amused me. 
This story said that a newspaper reporter asked Mr. Andrew 
Carnegie, in an interview in Pittsburgh, which was the most 
important in business—management, capital or labor. Mr. Car- 
negie’s reply was a question—‘Which is the most important leg 
under a three-legged stool? Everyone wants more money and 
more leisure, but further reductions of hours would reduce 
employment. In my opinion, the shorter work day would in- 
crease railroad payrolls to the extent of about six hundred 
million dollars per year, or 33 ner cent. The railroads, at exist- 
ing rates, would be unable to meet that increased cost. The 
problem, therefore, presents new difficulties that warrant serious 
deliberation.” 
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With the 
Car Foremen and Inspectors 


Milwaukee Uses Plywood 
Extensively In New Cars 


The Chicago, Milwaukee, St. Paul & Pacific, in the de- 
velopment of new passenger and freight cars, has pro- 
duced many new standards, both in design and construc- 
tion, over the conventional-type cars, the objective sought 
being modern cars light in weight yet safe and suitable 
for all interchange service. 

One important departure has been the use of plywood 
in place of tongue-and-groove linings in the interior. 
While the initial cost of the plywood is greater, this is 
partially offset by the economical application of large 
sheets which eliminates a portion of the blocking and 
nailing strips formerly required, and which effects the 
labor cost. Further, the plywood has greater strength 
permitting of lighter sections. The following paragraphs 
cover in a general way the application of this material 
to the various classes of Milwaukee cars built in the past 
few years. 

Passenger Cars.—During the past two years, the 
C. M. St. P. & P. has built at Milwaukee Shops over 
100 new passenger cars, which includes coaches, baggage 
and mail, diners and other special cars. All of these cars 
embody all-welded steel construction, with a weight re- 
duction in the case of the new coach, for example, to 
90,000 Ib. which may be compared with 160,000 Ib. for 
a conventional riveted steel car. The application of ply- 
wood to the inside of these cars has been one of the fea- 
tures to obtain this weight reduction. In the case of 
new coaches, all of the flooring and partition panels are 
34-in. 5-ply fir plywood and, for the side walls, poplar 
or basswood plywood is used as a base for the imported 
veneer faces. 

For the baggage and mail cars, due to the heavy 
loading, the floors are made of 1%-in. 7-ply, side walls 
of 34-in. 5-ply, and the ceiling %4-in. 3-ply, all fir ply- 


Interior view of Milwaukee all-welded steel coach showing the applica- 
tion of plywood inside finish 
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wood. Over the floor and outside of the door openings 
l-in. by 2-in. oak strips, spaced 114-in. apart, serve for 
two purposes, one to provide drainage for fish loading, 
and the other as a protection to the floor. In between 
the doors l-in. tongue-and-groove oak flooring is applied 
as this section suffers greatest abuse. 

Baggage cars with this installation have been in con- 
tinuous service over two years and indications are that 
the material is standing up without apparent defects and 
should last for a substantial period of time before any 
replacements will be required. 

Freight Cars——The first test application of plywood 
for lining Milwaukee freight cars was made in July, 
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Close-up view showing plywood partition panels in Hiawatha parlor car 


1934, to an all-welded 40-ft. steel box car. Since then, 
this car has been loaded with such commodities as flour, 
grain, lumber, feed, mill work, etc., and has been han- 
dled repeatedly under load over long distances. There 
have been no complaints about the lading being damaged 
at any time due to defects within the car itself, such as 
rough inside finish, or by water, cinders or soot, seeping 
into the car. 

On the strength of this showing it was decided to build 
1,000 new automobile cars which were recently completed 
at Milwaukee Shops. The sides and ends of these cars 
are lined with 34-in. 5-ply fir plywood and the ceiling 
with %-in. 3-ply fir plywood. All sections are fastened 
to fir strips bolted to the car body, and the plywood 
fastened to the fir strips with wood screws; at joints not 
backed up with fir strips 34-in. by 4-in. plywood cleats 
are used. 

The principal feature of this application was the 
method of applying the plywood which permitted re- 
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One of the rebuilt Milwaukee cabooses with ceiling made of plywood 


moving either the flooring, sides, or ends, without affect- 
ing each other; also the plywood is attached directly to 
wood to prevent any metal to metal contact and to pre- 
vent any frost penetration through bolts or screws. For 
reasons stated above, the use of large panels has reduced 
the labor cost both from a milling and installation stand- 
point; also it provides a smooth interior finish. 

Another feature is the 14-in. plywood ceiling. This is 
a new departure from the conventional type of box car 
with a steel roof and is expected to eliminate, to a large 
extent, damage to lading due to the sweating of the steel 
roofs, which allows moisture to gather and drip on the 
lading. The complete inside lining of the automobile 
box car, including the roof, with ‘plywood is clearly 
shown in one of the illustrations. 

To protect the plywood panels from moisture, all 
panels were dipped in a Laucks sealer and as a further 
protection the backs of the panels are given one coat of 


A Milwaukee 50-ft. 6-in. automobile box car completely lined with 
fir plywood 
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red mineral paint. After these panels are applied to 
the car, the entire face of the panels, which includes the 
floor, are sprayed with an aluminum paint, the latter 
having two purposes: first, from the appearance and 
cleanliness standpoint; and, second, as an additional pre- 
caution for moisture prevention. 

While a weight reduction of about 9,000 Ib. in the 
50-ft. 6-in. automobile box car is due primarily to the 
welded construction, an appreciable part of this weight 
saving may be credited to the plywood lining. It is also 
interesting to note that in a derailment of some of these 
box cars, where the brakes were applied in emergency 
and the loads shifted enough to bulge the steel ends 
slightly, the 34-in. plywood end lining was bent, but not 
split or broken, and came back nearly to its normal posi- 
tion as soon as the car was unloaded. 

Caboose Cars.—Still another recent application of ply- 
wood to Milwaukee equipment is its use for lining the 
ceilings of some rebuilt cabooses, one of which is shown 
in an illustration. The principal feature of this car is 
the replacement of the conventional cupola with a bay 
window on each side of the car, but among other items 
of interest is the installation of a ceiling, made of '%-in. 
3 ply fir plywood and designed to improve the interior 
appearance of the car as well as to make it warmer in 
winter and cooler in summer. 


Questions and Answers 


On the AB Brake 


146—Q.—What is the position of the piston at this 
time in relation to that of the emergency piston? A— 
It is to the extreme left, out of contact with the emer- 
gency piston. 

147—Q.—When does the service piston assume re- 
tarded recharged position? A.—It assumes this position 
during release, at such time as the brake-pipe pressure 
is over 3 lb. higher than that of the auxiliary reservoir. 

148—Q.—What movement results from this differen- 
tial? A.—The return-spring, at the end of the service- 
piston stem, is compressed, as a result of which the 
piston, the slide, and the graduating valves are moved 
to the extreme right. 

149—O.—What is the effect of the movement just 
described? A.—One of the feed grooves in the service 
piston bush is closed, reducing the rate of flow from 
the brake pipe to the auxiliary reservoir. 

150—O.—Does this movement take place all over the 
train? A —No. Only the front-end brakes assume re- 
tarded recharge position. 

151—Q.—W hat benefit is derived from this arrange- 
ment? A.—While the front-end of the train is re- 
stricted, the brake-pipe and the auxiliary-reservoir pres- 
sures are built up on the rear portion at an increased 
rate. providing a uniform recharge throughout the train. 

152—Q.—Is the rate of brake-cylinder release the 
same in full release as in retarded recharge? A.—Yes. 
The connection to the exhaust is the same in both posi- 
tions. 

153—Q.—What eliminates the possibility of the serv- 
ice graduating valve becoming unseated during the ini- 
tial charging of the equipment? A.—The service slide 
valve blanks the service port, cutting off the flow of air 
to the graduating valve. 

154—OQ.—When a service brake-pipe reduction is 
started, what movement of the service piston results? 
A.—The piston moves far enough to the left for the 
spring guide at the end of the piston stem to engage 
the slide valve when the spring is slightly compressed. 
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155—Q.—Is communication now open between the 
brake pipe and the auxiliary reservoir? A—No. Both 
feed grooves are closed by the piston. 

156—Q.—In what capacity does the spring and the 
spring guide act? A.—They act to stabilize what is 
known as the preliminary quick-service position so that 
a predetermined differential of auxiliary-reservoir and 
brake-pipe pressure is required to move the service pis- 
ton and the graduating valve to this position. 

157—Q.—What does this prevent? A.—This pre- 
vents undesired quick-service activity, induced by mod- 
erate fluctuations of the brake pipe-pressure. 

158—Q.—Should the brake-pipe reduction continue, 
what is the result? A.—Sufficient differential is created 
to compress the piston spring, moving the piston and 
the graduating valve until the ports register via the slide 
valve, establishing communication between the brake- 
pipe and the quick-service volume. 

159—Q.—What is the result of this operation? A.— 
A local reduction of brake-pipe pressure. 

160—Q.—What does this bring about, in so far as the 
train ts concerned? A.—This preliminary local reduc- 
tion, controlled by the graduating valve, results in rapid- 
service action throughout the train. 


Tender Underframes 
Converted for Caboose Service 


An interesting example of the conversion of cast-steel 
locomotive tender underframes for caboose service is 
that involved in a recent rebuilding job performed by 
the New York, Ontario & Western at its Middletown, 
N. Y., shops. Because of the requirements of service 
this road found it necessary to equip new cabooses with 
heavier steel underframes than the former riveted rolled- 
steel design. Recently several locomotives that were 
equipped with cast-steel tender underframes were re- 
tired from service and it was desired to make use of 
these frames. It was, of course, not possible to use 


Two of the original locomotive tender underframes before cutting in 
two—The rear and front ends are shown in the top and bottom frames, 
respectively 


One of the cabooses with the cast-steel underframe being rebuilt 


were welded together to form the caboose underframe. 
One of the illustrations accompanying this article shows 


Bottom cut 
on this line 


Top cuton 
this line 


General arrangement of one end of 
the caboose underframe—The loca- 
tion of the welds in the four sill 
members is shown in the plan view 
and the manner of splicing the 
joint and applying the splice plates 
is shown at the lower right corner 
of the drawing 
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tender underframes as they were because of the fact that 
the front end sill of the original underframe was de- 
signed for the engine and tender buffer. Two tender 
underframes were therefore cut in two and two rear ends 
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two of the original tender underframes as removed from 
the locomotive; the drawing shows the reconstructed ar- 
rangement of the frame and the other illustrations show 
a rebuilt caboose nearing completion. 
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The splice in the frames was made about a transverse 
center line 15 ft. 1 in. from the frame end so that the 
completed caboose frame was 30 ft. 2 in. overall. — 

The splices in the outside members were made at a 
point 12 in. on one side of this center line and the splices 
- in the inside members were 12 in. on the opposite side of 
the center line, so that the joints in the completed frame 
were staggered in location across the frame. The draw- 
ing shows clearly where the welds were made and the 
manner in which the splice plates were welded to the 
webs of the four members. The outer edges of the splice 
plates were electrically welded. All of the other welding 
was oxy-acetylene. The four sill members were welded 
simultaneously in order to obtain approximately the 
same expansion on each member, four welding operators 
being used on the job at one time. 


Air-Operated 


V-Bloek 
By A. Skinner 


In the rebuilding of automobile cars, brackets of differ- 
ent shapes are required and, to speed up the work, it 
became necessary in one shop to find something more 
than an ordinary V-block such as is commonly used to 
bend one piece at a time. After experimenting with 
several different methods of making these brackets, the 
idea of using an air-operated V-block designed to bend 
three or more brackets in one operation was considered 
worth trying. 

The result was the development of a shop-made de- 
vice which consists of a V-block rigidly supported at a 
convenient elevation, a heavy lever arm and fulcrum and 
a 12-in. air-operating cylinder, all mounted on a sub- 
stantial steel base. The base consists of two 6-in. chan- 
nels with a l-in. cover plate which may be either riveted 


Shop-made device for forming uniform angle bends in steel brackets 
required for car work 


or welded in place. The bottom die, or V-block, is a 
steel forging, provided with a vee of the proper angle 
and depth cut in the upper surface, and bolted to a rigid 
steel channel structure, about 24 in. high, firmly secured 
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to the base channels. The fulcrum just back of this 
table is made of two pieces of l-in. by 5-in. by 48-in. 
iron, bolted to the base channels and separated 1% in. 
at the top so as to accommodate the lever which swings 
on the fulcrum pin. 

The ratio of lever arms is two to one; the short arm, 
machined to the same angle as the V-block and subse- 
quently case-hardened, is 12 in. long, and the other arm 
24 in. long. This lever is made of 1%-in. by 5-in. stock, 
thickened at the operating end to 3 in., and provided with 
a substantial slotted jaw at the long end for connection 


The work-supporting table and length gage—Three brackets have just 
been formed 


to the push rod. The air-brake cylinder is secured to 
the base channels by being bolted to an end plate, and 
additional stiffness is secured by the application of a 
rectangular bracket made of 3-in. by 2-in. scrap iron. 
The operating valve is a 34-in. straight-air valve, 
mounted conveniently and piped to the air cylinder as 
shown in the illustration. 

Referring to the close-up view which shows this form- 
ing device in operation, details of the work-supporting 
table are quite clearly indicated. A flanged steel plate 
is bolted to either side of the V-block, these plates being 
made of 3-in. stock 8 in. wide. The plate at the right 
is provided with a 5¢-in. center slot, through which is 
applied a bolt for holding the stop plate, or length gage, 
in whatever position is desired. 

With the use of this device, a true angle can be bent 
in cold steel bar stock up to %4-in. by 3-in., the number 
of pieces bent at one time depending, of course, upon 
their width, since the total width of the die is only 8 in. 


Bacteria Control in 
Air-Conditioning Cars 


Extensive studies have indicated that bacteria control 
in air-conditioning systems is a protective measure that 
adds another valuable feature to the proved health and 
commercial advantages of air conditioning. In many 
types of air-conditioning systems, economy requires the 
re-use of the water employed for washing the filtered 
air before it is returned to the cars or rooms. It is a 
known fact that a considerable amount of organic matter 
from recirculated air is introduced into the recirculated 
wash-water, providing sufficient food material to allow 
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bacteria to grow and increase rapidly. Due to this, algae 
and slime growths accumulate on surfaces directly in 
contact with water, and thus interfere with the efficient 
operation of the system. In addition, surfaces of coils 
used for heating and cooling air also accumulate deposits 
and re-infect the washed air, so that air washed with 
water of high bacterial content or that contacts bac- 
terial growths on surfaces, becomes a carrier of in- 
fectious organisms detrimental to health. 

Oakite Products, Inc., through its Research Division, 
has developed a new material known as Oakite Aire- 
finer that is said to solve this problem. When added to 
the recirculating water used to wash or scrub air, Oak- 
ite Airefiner keeps the wash-water sterile and prevents 
the growth of slime and algae deposits in the system. 
This material is said to be completely soluble, transmits 
no odor to water or air, and provides a stable, colorless 
solution that is safe and non-toxic. It is non-corrosive 
to metal surfaces, and helps prevent water scale forma- 
tion. Reports on its use indicate that it is economical, 
only very small amounts being required to destroy bac- 
teria and to keep water sterile. 


Cireulating Pump Attached 
To Shipping Container 


The DeVilbiss Company, Toledo, Ohio, has announced 
a Type QB circulating pump for delivering clear varnish, 
clear lacquer and other non-pigmented finishing ma- 


Left—DeVilbiss motor-driven circulating pump for varnish and lacquer 
attached directly to the shipping drum. Right—The application of an 
air motor to the pump 


terial from the shipping container directly to the spray 
gun. It is the first equipment of its kind to be offered 
by this company and has been perfected after three 
years of experiments undertaken to eliminate the haz- 
ards of the old-type pressure equipment when used on 
old or weak drums. The pump draws material out of 
the drum and generates sufficient pressure in the pump 
head to feed the fluid to the spray gun at any correct 
predetermined pressure. The speed of operation is 
limited only by the operator’s ability to handle the gun. 
Reports from plants where the unit has been installed 
indicate time savings of 25 per cent to 40 per cent over 
gravity or pressure drum methods. A consistently 
higher quality of work is said to be effected by the un- 
varying fluid pressure at the spray gun. 

The unit is available with either electric-motor or air- 
motor drive, and consists of (1) a steel base plate on 
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which is mounted the motor, pump, relief valve, and 
fluid regulator, and (2) a fluid suction and return as- 
sembly which can be inserted and interchanged in drums 
with 34 in. or larger openings. The unit and hose can 
be cleaned each day after use. Protection against dirt 
or foreign substance getting into the finishing material 
is provided by an adjustable sliding collar on the tube 
entering the drum. 


Harnisehfeger 
Smoothare Welders 


The Harnischfeger Corporation, Milwaukee, Wis., an- 
nounces a line of simplified P. & H. Hansen Smoothare 
welders featuring single current control, self-excitation 
and internal stabilization, the qualities deemed necessary 
for fast, steady welding, deep penetration and uniform 


Smootharc self-excited welder 


metal deposit. This line of welders is built in two styles 
vertically mounted in 75-, 100- and 150-amp. capacities 
and horizontally mounted in 200-, 300-, 400- and 600- 
amp. sizes. Both models are compactly built without 
projecting parts to permit easy portability. 

Single current control, the outstanding feature of the 
welders, is made possible by a patented design of shift- 
ing generator brushes. By means of a micrometer-screw 
shifting device an infinite number of current settings 
is secured and the voltage is maintained automatically 
at a high value. A turn of one controlling dial gives 
the desired welding current. 

All Smoothare welders are self-excited by means of a 
set of auxiliary brushes placed ahead of the main brushes 
and connected to an auxiliary shunt winding. No extra 
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commutator is needed, thus saving weight, space and 
wearing parts. The generator is designed to permit the 
shifting of both main and auxiliary brushes, thereby 
making available the proper amount of excitation for 
each current setting. 

Self-stabilization is secured in the welders through the 
use of interpole winding extended to the main pole 
shoes in such a manner that it serves the dual function 
of interpole winding and stabilizing winding. This 
causes less spatter loss because speedy arc recovery is 
secured through the combination of short-circuit winding 
and the magnetic bridge located in the main field mag- 
netic circuit. A lower cost per pound of metal deposited 
is claimed for the unit. 

The generator instruments are mounted in a single 
control panel built into the side of the streamlined motor 
housing. The construction is rolled-steel, arc-welded, 
and all steel parts, field ring, and pole shoes are annealed 
to give the highest possible quality magnetic field for 
generator fluxes. 


Air-Leak 
Testing Compound 


An air-leak testing compound which meets with the 
A.A.R. specifications of being a soap has been developed 
by the Magnus Chemical Company, Garwood, N. J., 
to provide an extremely tough-skinned bubble with sev- 
eral times the size and visibility of a bubble made with 
an ordinary soap. Another feature is the fact that the 
air-leak testing solution made with the compound will 
not jell or stiffen on standing, but remains in the form 
of a viscous fluid which is simple to apply, and the 
results easy to observe. It will not harm metal, rubber 
or hands. It is not a new or untried material, except 
so far as widespread use is concerned. It has been 
supplied for over two years to one of the larger railroads, 
for which it was originally developed, and supplied like- 
wise to a number of smaller roads. i : 
The preparation, designated as the Magnus No. 51 
air-leak testing compound is used in quantities of 2 or 
4 oz. per gal. of either warm or cold water to make up 
a thick liquid soap solution which is painted over all 


Coach Roof Repairs 


Corrosion at the joint between the roof 
and letter board on this passenger car 
necessitated extensive repairs. The road, 
not desiring to rebuild the car and apply 
a new roof, made temporary repairs 
suitable for four or five years service 
as shown in the illustration. The roof 
sheets, all around the sides and ends 
of the car, were cut away for a width 
of about five inches and a patch sheet 
applied. The patch sheets were fastened 
to the side sheets, where through bolts 
could be used, by drilling and applying 
\Y-in. stove bolts spaced about 2™%in. 
centers. The upper joint, to the roof 
sheets, was held in place by Parker- 
Kalon self-tapping screws. After fast- 
ening with the bolts and screws the 
joints, top and bottom, were welded, 
ground down to a smooth surface and 
refinished. 
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connections as stipulated in A.A.R. specifications. Bub- 
bles formed where any leaks occur will. have several 
times the size and consequent visibility of those formed 
by any ordinary soap solution. 


Rotary Saw for 
Small Bar Stock 


The illustration shows a small circular saw arranged with 
support track and stock feed for cutting small round bars 
in multiple. The vise has capacity for holding eight 11%- 
in. round bars at one time; other sizes are held in 
proportion. 


The cut is made in 1% min. The ma- 


Cochrane-Bly saw for bar stock 


chine uses a 16-in. diameter inserted-tooth saw blade. 

The saw is driven by a 2-hp. 1,200-r.p.m. motor 
through multiple V belts protected by a welded steel 
guard. If desired the machine can be furnished with a 
three-screw vise for holding the pieces being cut off 
outside of the saw blade. It is provided with a lubricant 
pump with flexible tube and distributing nozzle over the 
saw blade. This machine can also be arranged for cut- 
ting single bars, and is provided with three changes of 
feed for hard and soft stock. It weighs about 1,600 
Ib. and occupies floor space 29 in. by 50 in. It is made 
by the Cochrane-Bly Company, Rochester, N. Y. 


IN THE BACK SHOP 
AND ENGINEHOUSE 


One Machine Produces 
300 Tapered Bolts per Day 


All tapered bolts for freight locomotive repairs at the 
West Albany shops of the New York Central System 
are made on a turret lathe, which has an average 
production of over 300 bolts per 8-hr. working day. 
This rather high production of bolts with one machine 
is facilitated by a principle of cutting-tool adjustment 
developed at these shops which permits machining the 
bolt to correct size with one cut. 

The concentration of tapered-bolt production at the 
turret lathe is made possible by the use of a system of 
measurements involving the use of plug gages in the 
erecting shop. The measurements taken in this manner 
are furnished to the turret-lathe operator on a bolt order 
form. The bolts are produced to these sizes and with 
a standard taper of 4¢ in. to the foot. Naturally, stand- 
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Plug gage used for obtaining hole size 


ard tapered bolts could not be used unless clean, round 
holes of uniform taper are reamed in the locomotive 
parts for which the bolts are intended. To assure this, 
all 4g-in.-per-ft. tapered reamers used in the shop are 
kept in first-class condition and constantly checked by 
the tool-maintenance forces. A series of hardened 
tapered plug gages are used for obtaining the hole size. 
As shown in one of the illustrations these gages are 12 
in. long tapered 1% in. per foot and have ten graduations 
spaced 1.2 in. apart; thus, each plug gage can be used 
for obtaining hole sizes over a range of % in. The 
range of gages used is shown in Table I. After the 


diameter at the large end of the hole is obtained by the 
plug gage, the body length of the bolt and the overall 
length of the bolt are measured. Rough bolts of the 
proper size are then delivered to the bolt-turning lathe 
accompanied by a requisition such as shown in Table 
II which shows the number of bolts required, the letter 
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designation of the plug gage used, the graduation of the 
plug gage, the body length of the bolt and the total 
length of the bolt under the head. The bolts are turned 
on turret lathes equipped with a taper-turning head, a 
bell pointer, and four automatic die heads for threading 
bolts of different sizes. A taper bar and taper mechan- 
ism which produce absolutely a taper of 4¢@ in. in 12 
in. are a part of the equipment. 

When the turret lathes were delivered to the shop 
it was the manufacturer’s intention to have the oper- 
ator take a roughing cut over the length of the bolt, 
measure the diameter under the head with a micrometer 
to determine its oversize, and then adjust the tool by dial 
setting to remove the necessary amount of stock to bring 
the bolt to the required size under the head. In other 
words, if the operator after taking a roughing cut found 
that the bolt was 0.010 in. oversize under the head, he 
adjusted the tool for the finish cut by setting the dial to 
0.010 in. Although this method was an improvement 
over the making of tapered bolts on a small engine lathe, 
the supervision at West Albany was not satisfied with 
the production of the machine and, therefore, de- 
vised the method described in the following paragraphs 
for turning the bolts to finish size with one cut. 

Assuming that only straight bolts of 2 in. diameter 
were to be turned on the turret lathes by unlocking the 
taper mechanism, it was observed that it would be 2 
simple matter to make a plug gage of two diameters, the 
large end of which would fit exactly in the bore of the 
turning head and the small end of which, with a diameter 
of exactly 2 in., would extend past the cutting tool and 
rolls in this head. Such a plug was made and placed in 
the bore of the cutting head. Then, with the dial for 
adjusting the tool set at zero, the rolls and cutting tool 
were placed in contact with the 2-in. diameter extension 
of the gage. The tool and rolls were locked in this 
position and the gage removed. If a bolt were cut with 
the tool and rolls in this position and with the taper 
mechanism unlocked, the bolt would be straight through- 
out its entire length; it would have a diameter of exactly 
2 in., and the finish size would be obtained with one cut. 
Furthermore, any diameter straight bolt within the limit 
of the head could then be machined to finish size in one 
cut by adjusting the dial for the required size. The next 
step was to adapt the plug method of setting the tool 


The machine used for 
producing all the tapered 
bolts required for the 
freight-locomotive repairs 
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and rolls for turning tapered bolts. How this was done 
can best be exemplified by discussing all the factors in- 
volved in turning the bolts, remembering that the bolt- 
turning head is designed to cut either straight or tapered 
bolts and that the taper-cutting mechanism can be locked 
or unlocked by the movement of a lever. 

Since the plug-gage system is used at the West Albany 
shops for obtaining the hole size, only the large diameter 
of the hole is obtained. This meant that some method 
had to be devised for adjusting the cutting tool and 
rolls to the small-end diameter of the bolt so that when 
the bolt was finished it would be the required size under 
the head. The next step was to determine the maximum 
length of bolt which had to be turned on the machine in 
order to limit the travel of the turret head to a mini- 
mum. For convenience in this article assume that the 
size bolt to be finished on the machines is 2 in. in diam- 
eter and has a body length of 12 in. with a taper of %¢ 
in. in the 12-in. length. With this taper, the diameter 
of the bolt at the small end will be 1154 in. and, when 
the cutting tool is at this point, the indicating finger on 
the taper bar is at the 12-in. mark. A plug of two 
diameters is then made, the large end of which would 
fit exactly in the bar of the turning head and the small 
end of which, with a diameter of 1154, in. plus 0.0025 
in., would extend past the tool and rolls in this cutting 
head. The additional 0.0025 in. is added to the small- 
end diameter of the bolt so that the finish size under the 


Turning a 2-in. by 12-in. tapered bolt to size in one cut—The 
finished bolt was completely machined in 1 min. 23 sec. 


a bell pointer, and the tool in the cutting head is set with 
the adjusting dial at zero. The cutting head is brought 
into contact with the bolt and the feed is engaged. For 
a 2-in. length the bolt will be cut straight with a diameter 
of 1154 in. plus 0.0025 in. When the indicating finger 
on the taper bar reaches the 12-in. mark the taper cut 
is started and the bolt from that point on will have a 
taper of 4g in. in a foot so that the diameter under the 
head will be 2.0025 in. 

After the tool and rollers in the cutting head are thus 
set, any other bolt with a diameter of 2 in. or less and 
with a body length of 12 in. or less can be turned. As- 


Table I—Plug Gage Classification and Limits 


B Cc D E 
1.2500 1.3750 1.5000 1.6250 
1.2375 1.3625 1.4875 1.6125 
1.2250 1.3500 1.4750 1.6000 
1.2125 1.3375 1.4625 1.5875 
1.2000 1.3250 1.4500 1.5750 
1.1875 1.3125 1.4375 1.5625 
1.1750 1.3000 1.4250 1.5500 
1.1625 1.2875 1.4125 1.5375 
1.1500 1.2750 1.4000 1.5250 
1.1375 1.2625 1.3875 1.5125 
1.1250 1.2500 1.3750 1.1500 


Gage Limits————————— —, 

F G H I J K L 
1.7500 1.8750 2.0000 2.1250 2.2500 2.3750 2.5000 
1.7375 1.8625 1.9875 2.1125 2.2375 2.3625 2.4875 
1.7250 1.8500 1.9750 2.1000 2.2250 2.3500 2.4750 
1.7125 1.8375 1.9625 2.0875 2.2125 2.3375 2.4625 
1.7000 1.8250 1.9500 2.0750 2.2000 2.3250 2.4500 
1.6875 1.8125 1.9375 2.0625 2.1875 2.3125 2.4375 
1.6750 1.8000 1.9250 2.0500 2.1750 2.3000 2.4250 
1.6625 1.7875 1.9125 2.0375 2.1625 2.2875 2.4125 
1.6500 1.7750 1.9000 2.0250 2.1500 2.2750 2.4009 
1.6375 1.7625 1.8875 2.0125 2.1375 2.2625 2.3875 
1.6250 1.7500 1.8750 2.0000 2.1250 2.2500 2.3750 


head will be 0.0025 in. oversize for drive fit. 

The two-diameter plug is set in the cutting head and, 
with the tool-adjusting dial set at zero, the tool and rolls 
are brought in contact with the small end. The tool and 
rolls are then locked in this position and the plug gage 
is removed. The turret head is then moved forward 
until the indicating finger on the taper bar stops at the 
12-in. mark. When the taper-turning mechanism is 
locked and when the turret head is located with the indi- 
cating finger on the taper bar set at the 12-in. mark, the 
machine is ready to turn a taper bolt 2.0025 in. in di- 
ameter under the head. 

A rough bolt 14 in. long is chucked and pointed with 


Bolt 
Length, in. 


Body 
Length, in. 


11$ 
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Engine No. 


Sample requisition of bolt order received by the machine operator 


Hor Machani cal Engineer 


sume that a 134-in. bolt, 12 in. long, is to be turned. The 
tool-adjusting dial, therefore, must be turned in 0.25 in. 
The bolt is placed in the chuck, pointed and the turret 
head indexed to its cutting position. The turret head is 
brought forward to contact the bolt and the feed is en- 
gaged. The thread end of the bolt will be turned straight 
to a diameter of 114g in. to a length determined by the 
number of nuts to be used. When the indicating finger 
on the taper bar reaches the 12-in. mark the taper feed 
becomes effective and the finish size of the bolt is turned 
in one cut, the diameter under the head at the end of 
the gage being 134 in. plus 0.0025 (1.7525 in.) under 
the head. Practice has proved that the taper at the 
end of short bolts can be disregarded when cutting 
threads. 

One of the illustrations shows a bolt 11⁄4 in. in di- 
ameter and 12 in. long being turned; it also shows the 
finished bolt. This bolt was obtained from a rough-stock 
bin, set in the lathe, finished and removed from the lathe 
in 1 min. 23 sec. The outstanding feature of machining 
tapered bolts for locomotive repairs is the fact that only 
one turret lathe, shown in one of the illustrations, is used 
in the freight-locomotive erecting shop for turning all 
the bolts required. As previously stated, this lathe pro- 
duces an average of 300 finished bolts every 8-hr. work- 
ing day. 

After the plug principle for adjusting and cutting tools 
and rolls was developed at the West Albany shops the 
manufacturer of the machine adopted the plugs as stand- 
ard equipment and is furnishing it to all purchasers of 
the lathe. 
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A VACATION 
ON NIGHTS .. 


66H ow’s the 5080 coming?” John L. Starkey, general 
foreman for the S. P. & W. at Plainville, asked. 

“Quite a bit of work yet,” Jim Evans, the roundhouse 
foreman, replied. “Looks like we might have to work 
a couple of machinists and helpers overtime to finish 
tte? 

“Hell, no!” Starkey snapped. “Let’s not work any 
overtime unless it’s absolutely necessary. I’ve been 
burnt so much lately about overtime that my south end 
feels like a piece of toast before it’s been scraped.” 

“Going to need her tonight,” Evans reminded. 

“Put all the men on her you can spare and leave her 
for the night men to finish,” Starkey said. 

“O.K.,” Evans replied, “but the night foreman has 
got his hands full without us leaving him a lot of extra 
work,” 

“The night job’s not bad, just inconvenient having to 
sleep days. The job itself is a pension. Of course, to 
hear Parker tell it, his shirt tail never has a chance to 
get acquainted with his back, but he’s not kidding me. 
Why, he’s only got about a dozen men on nights and 
they don’t have much to do.” 

“Parker wants off next week. Why don’t you go on 
the job while he’s off?” Evans suggested. “It would 
give you a chance to rest up a bit.” Starkey missed the 
tinge of sarcasm in Evans’ tone. 

“Well, if you don’t mind taking care of the day job 
alone for a week, I might do it,” Starkey replied. 

Starkey stayed at home the afternoon that he was to 
go on nights. 

Evans made a special effort to see that all work pos- 
sible was done by the day force. Having handled the 
night job himself, he knew that it was no swivel chair 
job and that Starkey would have trouble enough, at best. 

About 6:30 that evening Evans went to the round- 
house for a final look for the day. The foreman noticed 
a low-lying bank of clouds crouching against the horizon 
in the northwest as though waiting for darkness to 
spring. A purplish blue haze hung like a diaphanous 
curtain over the bank of clouds. Evans noticed, too, 
that the wind had shifted and the air was noticeably 
colder. “Looks like it might come a whizzer before 
morning,” Evans commented to himself, 

“How’s everything going ?” Starkey asked when he 
entered the.roundhouse office a few minutes before seven. 

“Oh, not so bad,” Evans replied. “Everything’s in 
fair shape. If that northwester hits, as it looks like it 
will, the despatcher will probably want to double-head 
the Limited ; maybe No. 9, too. If he does, you'll be a 


The northwester Pounced with a roar. Starkey felt 
his hat leaving his head and made a grab. When 
he did, his fingers loosened on the work slips 
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Foot braced against the hand 
rail, Starkey opened the door 
of the dynamo and played 
the beam of his flashlight 
over the armature and brushes 


little short of power. Everything’s in the dope book,” 
Evans added as he started to leave. i 

Starkey sat down at the desk to look over the lineup 
and read the dope book. The night roundhouse clerk 
didn’t come on until eight. 


“B-r-r-r!”? The telephone sounded loud in the quiet 
office. 
“Hello... Yes... When do you get out?....... 


Wait until I look at the board.” 

It was a fireman wanting to know what time he was 
likely to get out. Starkey looked at the board, then 
picked up the telephone. 

“You're four times out, but don’t know just what time 
itll be. Call later when the clerk’s here,” the foreman 
told the fireman and again started to read the lineup. 
He had finished the first two lines when the phone rang 
again, 

“Hello... Yes, this is the roundhouse office. . . . No, 
Mrs. Jones, I can’t say whether your husband will be 
in before eleven o'clock or not. Call back after eight 
o'clock. The clerk will be here then.” Starkey slapped 
the receiver on the hook and picked up the dope book. 

“I need two 7% hex nuts.” The speaker was Mor- 
nson, a machinist, that started to work at six o’clock. 

“Haven’t they got any in the storeroom?”—then 
Starkey remembered there wouldn’t be any one in the 
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storeroom until eight o’clock. The night foreman car- 
ried the key and handled material from seven until eight 
in the evening and from five until seven in the morning. 

Starkey searched in the desk drawer until he found 
the key. “Here, go get them and bring the key back,” 
he told the machinist. 

The phone rang three times more in the next ten 
minutes—an engineer wanted to lay off, the hoghead had 
probably noticed the clouds in the northwest; a fireman 
was going to the picture show, in case he was wanted ; 
a fireman’s wife wanted to leave word that she would 
be at a neighbor’s if she wasn’t at home when her hus- 
band called. Starkey became disgusted and took the 
receiver off the hook and left it off. 

The foreman looked over the lineup, read the dope 
book, and went to the roundhouse. He had made the 
rounds and was starting back to the office when he met 
a messenger. 

“The despatcher said tell you that your phone is not 
working and he wants a 2700 for a stock train east at 
10:30,” the messenger said. 

“Tell him it’ll be the— No, I'll call him back.” 

“But your telephone ain’t working,’ the messenger 
said. ‘ 

“Well—er—if we don’t get it working, I’ll send some- 
body to tell him,” Starkey told the messenger. 

The foreman rushed to the office and placed the re- 
ceiver back on the hook. After checking over the en- 
gines that were O.K., he waited a few moments then 
called the dispatcher and gave him the 2714 for the 
stock ‘train. 


Tue night clerk came in just as Starkey finished talk- 
ing to the despatcher. The foreman glanced at his watch, 
five minutes until eight. “Great Scott!” he groaned, 
“the work slips were not even sorted.” He grabbed the 
work reports and slips and rushed out of the office. 

The northwester pounced with a roar. Starkey felt 
his hat leaving his head and made a grab. When he did, 
his fingers loosened on the work slips. A dozen or more 
of the yellow slips whisked away in the darkness. Starkey 
grabbed at the slips. His hat followed the slips. The 
foreman ran a few steps in pursuit and gave up. Paavo 
Nurmi himself couldn’t have kept pace with the flying 
hat. 

The bellow of the eight o’clock whistle blended with the 
howl of the wind. Starkey went back to the office hold- 
ing fast to the crumpled work reports and remaining 
slips. “Wish you’d look these over and make new ones 
for the ones I lost,” he told the clerk. 

While the clerk was copying the reports on the work 
slips, Starkey found a cap and put on an additional 
jumper and started back to the roundhouse. 

The night force were standing around the board wait- 
ing to go to work when the foreman got there. He as- 
signed each of the five machinists to look an engine over 
and start working it. The boilermaker, he told to look 
over the engines that were marked up to run and do 
what was necessary to get them in condition to go. 
Boiler washers and cellar packers had already begun on 
their jobs. They knew from experience that it would 
keep them humping eight hours to get over the re- 
quired number of engines. 

When the men were all lined up and working, Starkey 
went back to the roundhouse office. The clerk had 
copied the work reports and had the slips ready to be 
distributed. That meant another trip to the roundhouse. 
Starkey picked up the yellow slips and again headed into 
the howling wind that had reached the proportions of 
a healthy young hurricane. 

“Got to have a middle connection bushing for the 


233 


5088.” Barnes, a machinist, hastily told the foreman. 
“Well, go ahead and make it,” the foreman replied. 
“But—” The machinist didn’t get a chance to finish. 

Starkey was already leaving. 

The nut-splitter stood glaring at the foreman’s back 
until Starkey disappeared around the front of the 2746 
three stalls away. Then Barnes walked hesitatingly 
towards the machine shop. 

Starkey distributed the slips hoping he had given the 
various mechanics jobs they could do best and started 
back to the office. The foreman didn’t get far before a 
machinist stopped him. The machinist was holding a 
copper pipe in his hand. 

“Have to have a collar brazed on this pipe.” 

“Give it to a coppersmith,” Starkey replied and started 
to walk on. 

“Ain’t no coppersmith on nights,” the machinist re- 

lied. 

i “Guess you'll have to braze it yourself then,” Starkey 

said. 

“TIl try it if you say to, but—” 

“Go ahead and braze it,” the foreman told him and 
went on to the office. 

“Despatcher wants to know if he can count on get- 
ting the engine for the stock extra at 9:40 and he 
wants another one at 10:15. He wants a 5000 this 
time,” the clerk said. 

The foreman hesitated a moment, then said, “Tell 
him itll be the 5088. Guess I’d better go see if the 
firebuilder has got a fire in her yet. Ought to have roller 
skates on this job,” he remarked as he reached for the 
door knob. 

The fire-builder had a fire going in the 5088 and the 
hand on the steam gauge had already left the peg. The 
middle connection bushing was yet to be replaced, the 
foreman remembered, but machinist Barnes was work- 
ing on that. 

He climbed down from the cab and started to go to 
the machine shop to see how Barnes was getting along 
with the bushing when the second trick inspector came 
rushing up as though he had just discovered a fire and 
was on his way to give the alarm. 

“No lights on the 2714!” the inspector panted. 

“Where is she?” the foreman asked. 

“Outside,” the inspector replied. ‘The hostler is tak- 
ing her around.” 

“Well, get the—” Starkey started to say get the elec- 
trician, then remembered there was no electrician on 
nights. “Who does the headlight work at night?” 

“Oh, first one then the other. If it’s much of a job, 
Parker calls the electrician. He usually does the little 
jobs himself.” 

“Well,” Starkey said resignedly, “I’ll go look at it. 
You got any tools with you?” 

“Pair of pliers and a hammer,” the inspector said. 

Although it was only a few minutes after nine o’clock, 
Starkey’s legs groaned in protest as he and the inspector 
hurried toward the 2714. 

In the meantime, the northwester had quit fooling and 
gone to work in earnest. A blast of sand mixed with 
snow and sleet rode the icy wind. 

“Blowing pretty hard?” Starkey yelled as he wiped 
the tears from his smarting sand-filled eyes. 

“Ugh-huh,” the inspector replied, keeping his mouth 
closed against the sand. 

By the time the pair had reached the 2714, Starkey 
was pretty well played out. The foreman climbed up in 
the cab and sat down on the fireman’s seat box to get 
his breath and wipe some of the sand from his eyes. 
“O.K.,” the hostler helper yelled from the top of the 
oil tank where he was filling the tank with fuel oil. 
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“How much time we got?” Starkey asked the hostler. 

“Bout forty minutes,’ the hostler replied as he re- 
leased the air and eased the throttle open a few notches, 
“Got to take water, then I’ll set her out on the lead.” 

“TIl take a look at the dynamo while you're taking 
water,” Starkey told the hostler when the engine was 
spotted at the water crane. 

Starkey, flashlight in hand, climbed out on top of the 
locomotive. The wind howled a protest and showered 
the foreman with a stinging blast of sand. 

Foot braced against the hand rail, Starkey opened the 
door of the dynamo and played the beam of his flash- 
light over the armature and brushes. The brushes were 
still there and the armature was turning. The dynamo 
looked O.K., but the lights wouldn’t burn. 

“Look out—I’m going to move her,” the hostler yelled 
and gave two short toots of the whistle. 

“Go ahead,” the foreman yelled back and braced him- 
self more firmly. 

“Whoosh!” the exhaust gurled as the engine vomited 
a slug of water from the stack. It wasn’t Saturday 
night, but Starkey got a bath. The wind was blowing 
in just the right direction to hurl the spray of water 
toward the foreman. “Hey!” he yelled. 

The hostler stopped the engine but not before another 
deluge of water from the stack had finished wetting the 
foreman’s back. He climbed down in the cab and backed 
up to the fire-door. 

“What’s the idea, filling the boiler so full of water 
it spouts like Old Faithful?” Starkey asked the hostler. 

“TIl blow her off some,” the hostler was trying hard 
to keep from laughing, “and I always leave it fairly well 
filled,” the hostler added as he released the air. 

When the engine had stopped on the lead to wait for 


-the crew, the foreman again climbed out on the boiler. 


In three minutes he was cold as a bottle of frozen beer. 
A film of ice was beginning to form on his overall jumper 
and he had made no progress in locating what ailed the 
recalcitrant dynamo. 


H: was about ready to give it up when the clerk came 
out in search of the foreman. The clerk yelled at the top 
of his voice but couldn’t make himself heard above the 
roar of the wind. Starkey climbed stiffly down to see 
what the clerk wanted. 

“Despatcher wants to double-head the Special and 
No. 9, and he said be sure the engine was ready for the 
second stock train.” 

“G-go c-call the electrician, t-tell him to h-h-hurrv.” 
The foreman’s teeth were chattering. When in the office, 
he peeled off the wet jumper and found a dry one. He 
put his overcoat on over the jumper and urged himseli 
towards the roundhouse. 

Starkey stopped at the 5088. The middle connection 
bushing had not been renewed and the machinist doing 
the job was not in sight. 

“Where’s Barnes?” the foreman asked the cellar 
packer. 

“Out in the machine shop, I think,” the cellar packer 
replied. 

Starkey headed for the machine shop. The machinist 
was taking a cut on a brass. At least that seemed his 
intensions. The lathe tool evidently had other ideas 
from the way it was acting. 

“What’s the matter, Barnes? 
that bushing yet?” 

“Er-ah-I made one and got it too big on the inside. 
This brass is full of sand spots and I’m having trouble 
with the tool,” the machinist replied. 

“My God, man, it oughtn’t to take two hours to make 
a bushing !” 


Haven’t you finished 
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The machinist flushed a dull red. “Well, you see, I 
took a lot of time finding lathe tools. I haven’t got any my- 
self,” the machinist explained. “And it’s been several 
years since I did any lathe work.” 

“Who does the machine work nights?” Starkey asked. 

“Holmes does most of it. He's got the tools.” 

“Well, where in the hell is Holmes?” the foreman 
exploded. 

“Last time I saw him he was trying to braze a collar 
on a copper pipe and having a dickens of a time doing it, 
too. I most generally do the cab work and brazing,” he 
added. 

“Why in the hell didn’t you tell me! Find Holmes 
and tell him to make the bushing and hurry!” 

Starkey on his way through the roundhouse saw 
Holmes before Barnes did. Holmes had the same piece 
of copper pipe in his hand that he was carrying when 
the foreman had first told the machinist to braze it 
himself. 

“Well, PII be damned!” the foreman exploded when 
he saw the job of brazing on the pipe. “Have you been 
working on that all this time?” 

“Yeah, I aint much of a coppersmith,” Holmes 
growled. 

“Well, beat it to the machine shop and see what you 
can do with that bushing that Barnes has been working 
on. Let him finish the pipe.” The foreman went on 
down through the house. 

Near the board he met the night boilermaker. ‘“Wash- 
out plug leaking in the 5071,” the boilermaker said. 

Starkey looked at his watch. “And she’s called for 
the Limited. Can’t you tighten the plug so it won’t 
leak?” It was more of a plea than a question. 

“Not a chance. I tried it,” the boilermaker said. 

“Let’s look at it,” the foreman said, in the tone he 
might have used when speaking of looking at the corpse 
of a close friend that had died suddenly. 

The plug was leaking, and it was tight—no argument 
on either point. While they were examining the plug, 
the hostler came in to take the engine out. 

“Ready to go?” the hostler inquired. 

“Not quite,” Starkey replied. Then to the boiler- 
maker he said, “Get a chisel and calk the plug. I know 
it’s bad business, but it’s that or delay the Limited. I'll 
take the chance.” 

When quitting time came, Starkey was too tired even 
to notice that the wind had stopped blowing. He walked 
as though he was wearing lead soled shoes like divers 
wear and his back end dragging out his tracks. He 
barely exchanged greetings with Evans when the day 
foreman showed up. 

Starkey still showed the effects of his strenuous night 
when he returned to work that evening. A red hot 
wire from the master mechanic asking for explanations 
as to why a wash out plug had been calked and same 
found by a government inspector. That day didn’t 
add to the gayety of the occasion. Starkey was mentally 
and physically tired but not whipped. When Evans, 
noticing the tired lines on Starkey’s face, offered to 
work a couple more hours, Starkey refused the offer. 

The next six nights were not as bad as the first one 
had been, but they were bad enough. Starkey was 
busy all night every night of the week. Instead of the 
vacation he had mentioned, he did seven nights of the 
hardest work he had done in many months. He had 
never dreamed that the night foreman had so many prob- 
lems with which to contend and so much work for the 
number of men on the night shift. 

“Well, how’d you like it on nights?’ Evans asked 
when the general foreman was back on days. 

“Oh, it’s not so bad after a fellow gets used to it. But 
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I do think we need a coppersmith and an electrician 
and maybe another machinist and helper on nights,” 
Starkey admitted. “More work on nights than I 
thought,” he added. 


Device for Recording 
Eccentricity of Wheels 


A simple and effective device for producing a permanent 
record of the rotundity of driving wheel tires has been 
developed at the locomotive repair shop of the New 
York, Ontario & Western at Middletown, N. Y. The 
construction and method of using this recorder is clearly 
shown in the two accompanying illustrations, one of 
which shows the interior construction and the other the 
method of applying it to the tool post of the tire turning 
lathe. 

The recorder consists of two gear-driven drums which 
carry a paper tape about two inches wide. The move- 
ment of the tape is effected by means of a roller, on an 
extended shaft, which bears against the inside of the 
driver tire. The tape is kept taut by means of a spring- 
steel brake acting on two small drums on shaft exten- 
sions at the rear of the casing. 

The record on the tape is made by two pencils. One of 
these is fixed in a holder which is attached to the re- 
corder casing and, as the tape moves, it draws a straight 
base line. This pencil is the one shown at an angle in the 
illustrations. The other pencil is the one which produces 
the record of the tire contour. This pencil is mounted 


vertically in a rod which moves toward or away from 


D 


. 
. ’ 
X 

“ \ 


X i 


The indicator in position on a driving-wheel-lathe tool post—The mov- 
able roller and pencil produce the record of rotundity 


the wheel center as the wheel turns in the lathe. A roller, 
in the end of this rod, bears against the tread and a coil 
spring, clearly shown back of the roller, holds it against 
the tire tread. 

The completed record consists of two pencil lines on 
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the tape. One is a base line and the other, made by the 
pencil in the moving rod, indicates whether or not the 
tire is out of round, where, and how much. A perfectly 
circular tire tread, concentric with the axle would pro- 
due two straight lines on the tape. The distance that 
the lines would be apart would depend on the setting of 


The roller in the foreground drives the recorder tape drums through 
gears—The indicator may be used on either right or left-hand tool post 


the recorder on the tool post. If, for example, it was set 
so that the lines were normally % in. apart and the re- 
cording pencil made a line %¢ in. away from the base 
line at some point on the circumference of the tire, that 
would indicate that the tire was 4%.» in. out of round at 
that particular location. 


This 4’plate used when 
Sanding Small flues 


Flue-Sanding 
Device 


The flue-sanding device, shown on the drawing, has been 
developed and successfully used at the Indiana Harbor 
Belt shops, Gibson, Ind., effecting a saving of 50 per 
cent and more in cost over the old method of grinding 
the exterior surface of flue ends so that they will make 
a good contact in the copper jaws of the electric butt- 
welding machine. The old grinding price was 1.5 cents 
per flue end which may be compared with 0.75 cents per 
flue end with the new sanding method. In the case of 
safe ends, a still greater saving is effected, the old price 
being 1.2 cents per safe end and the new price 0.4 cents 
per safe end. Average saving per locomotive is $3.56. 

Experience shows that the average amount of sand 
needed to clean 100 flues and safe ends is 144 lb. The 
average cost of this sand, which includes handling and 
drying, is 22 cents per 100 lb. Strictly speaking the cost 
of the sand is less than this because, to a large extent, 
it consists of sand taken from the sand domes of loco- 
motives due for shopping, which might otherwise be 
wasted. Also this sand is used over and over again. 

Both the general arrangement and important details 
of this efficient flue-sanding device are clearly shown 
in the drawing. The main sand-box housing, made of 
sheet steel, 36 in. long by 18 in. wide by 40 in. high, is 
mounted 32 in. above the shop floor on four 3-in. angle 
iron legs applied to the corners of the box by welding. 
A taper hopper, welded to the bottom of this sand box 
serves for sand storage and to collect the heavier par- 
ticles of sand which fall after striking the flue surface. 
The bottom of this hopper consists of a 6-in. square 
plate through which the 1-in. air line pipe passes to the 
sand nozzle and syphon connection. Above the sand 
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Flue-sanding device developed and used at the Indiana Harbor Belt Shops, Gibson, Ind. 
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box is a tapered hood which serves to collect fine dust 
particles in the air and conduct them into the exhaust 
pipe, made of a scrap superheater flue, which passes 
straight up through the shop roof. 

The draft in this exhaust flue may be regulated as re- 
quired by means of compressed air supplied through a 
Y%-in. pipe which passes through the flue and is bent 
upward as shown in the drawing. While the entire 
structure of the flue sander is generally formed by weld- 
ing, the dust-collecting hood is removable for purposes 
of inspection and repair of interior parts by simply tak- 
ing out a few 3%4-in. bolts through the flanges. A rub- 
ber gasket is used to make this joint air-tight during 
operation of the sanding. Referring to the drawing, it 
will be noted that a circular baffle plate is located imme- 
diately above the flue position so that sand and air will 
not be blown directly out of the stack but be deflected 
downward and give a chance for the heavier particles 
of sand to drop back into the hopper. 

The detail construction of the sand nozzle is clearly 
shown. Air at shop pressure is brought into this ma- 
chine through the 6-in. square bottom hopper plate and 
passes through a vertical section of 1 in. pipe to a special 
nozzle which consists of a l-in. nipple flattened to a 
3⁄4 e-in opening. This nipple is 2 in. long for large flues 
and 3 in. long for small flues. A Y-fitting with suit- 
able pipe connection to the bottom of the hopper fur- 
nishes a supply of sand under syphon action, this sand 
being drawn into the air stream and forced at high 
velocity through the nozzle against the boiler flue. For 
durability the tip of the nozzle is coated with Stellite. 

In operation, the flue end is pushed into this sand- 
ing machine through a close-fitting hole in the front of 
the sander and rotated as the end is gradually pushed 
through the sand stream until it hits a rear stop, suit- 
ably located. For small flues, a special circular plate 
with a 2%%-in. center hole, as shown, is used. The 
weight of the flue is supported on a 3-in. roller pipe, 
easily adjustable for height, as illustrated. Short safe 
ends are sanded by placing them, one at a time on a 
scrap flue which has been swedged down at one end and 
equipped with steel spring strips lightly welded to the 
swedged end and arranged to grip the safe end when 
it is slipped over them. The safe end, as thus applied 
on the end of the scrap flue is then sanded just like any 
long flue. 


Carboloy 
Tool Kit 


A Carboloy tool kit for general machining operations 
has been developed by Carboloy Company, Inc., Detroit, 
Mich. The kit contains nine Carboloy milled and brazed 
tools, a 20-page booklet dealing with rapid grinding tech- 
nique, and a 12-page booklet showing more than 50 sug- 
gested applications for the nine Carboloy tools. The kit 
is adapted for shops where the limited production of any 
one type of part does not, in many instances, warrant the 
purchase of single-purpose carbide tools. To meet the 
requirements of such shops, the nine Carboloy tools in 
the kit are designed for general turning, facing and bor- 
ing operations on engine lathes, turret lathes, boring mills 
and boring bars. 

Of particular interest is the fact that the Carboloy tools 
in this kit are being furnished to the user in the so-called 
“milled and brazed” state. This carbide tool terminology 
means that all operations have been completed except the 
grinding. This is done by the user in his own plant using 
the technique described in detail in the grinding manual 
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Carboloy tool kit for limit production jobs 


enclosed with each kit. By this method, the user obtains 
the tools in the Carboloy kit at a saving of approximately 
36 per cent in investment cost over the cost of these same 
tools in the finished ground state. However, a certain 
percentage of this saving is absorbed by the user when 
grinding the tools for use in his plant. 


Universal 
Electrice Grinder 


The illustration shows an electric grinder which has been 
added to the products manufactured by the Chicago 
Pneumatic Tool Company, 6 East Forty-fourth street, 
New York. Although the tool is for general purpose 
grinding it can, with the proper wheel adjustment, be 
used for wire brushing, buffing, and polishing of all types 
of metal surfaces. The motor is totally enclosed and 
fan-cooled to eliminate dust troubles and over-heating. 
The motor is enclosed in a copper shield which conducts 
the motor heat to the cooling area. The fan forces a 
current of air over this shield and out over the gear case 
onto work. 

The grinder is made in two sizes, one with a 5-in. by 
34-in. wheel and the other with a 6-in. by l-in. wheel. 
The former weighs 1334 lb. has an overall length of 
23% in., operates free at 4,500 r.p.m. and loaded at 2,700 
r.p.m. The 6-in. by l-in. grinder weighs 22 1b., and has 
an overall length of 24 in. It operates at 3,900 r.p.m. 
when free and 2,600 r.p.m. when loaded. The work ends 
of the spindles of both grinders are equipped with two 
rows of ball bearings to take all radial and thrust loads. 


Chicago Pneumatic electric grinder 
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The Ajax 1%-in. bolt heading and upsetting forging machine 


Bolt Heading and Upsetting 
Forging Machine 


The Ajax Manufacturing Company, Cleveland, Ohio, 
recently announced that its latest design of bolt heading 
and upsetting forging machine is being built in sizes 
rated at 1 in. and 1%4 in. capacity and is being equipped 
with the patented Ajax air clutch, which has proved suc- 
cessful on larger machines. The 1 in. and 1% in. 
machines occupy less floor space than earlier models, and 
give a higher production on a wide variety of intricate 
upset forgings, as well as a complete- range of nuts, 
bolts and rivets. 

Because of the capacity and speed of the machines, 
the flywheel is mounted on the crankshaft, and delivers 
ample power to drive the machine. The motor is direct 
connected to the flywheel, either through a fiber pinion 
on the motor shaft, which meshes with an integral gear 
on the flywheel rim, or through multiple V belts. It 
is mounted on a bracket above the crankshaft housing 
where it requires no additional floor space. 

Instantaneous treadle response of the air clutch has 
increased production, decreased fatigue of the operator, 
and makes possible the completion in a single heat of 
forgings which formerly required a reheat after pre- 
liminary upsetting. When the foot pedal at the oper- 
ator’s position is depressed, it releases the band brake, 
and at the same time opens the air valve to the clucth. 
This introduces compressed air behind an air piston. 
carried by the flywheel, and applies pressure directly to 
the friction plates, clamping them together and starting 
the machine. At a predetermined point in the operating 
cycle, the air is cut.off, disengaging the clutch. A cam 
on the rim of the brake drum then set the brakes, which 
stops the machine accurately on open stroke. 

The bed frame is a one-piece open-hearth steel casting 
with deep vertical and heavy horizontal ribbing to with- 
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stand the tremendous heading and gripping pressures. 
Integral bearing housings bridged with a heavy hori- 
zontal crown rib support the forged alloy crankshaft 
which rotates in solid sleeve-type bearings. The header 
slide, which is top suspended from long wide lips, is 
held in alinement by an extension guide bearing sup- 
ported at a neutral position in the frame. An inter- 
mediate under-arm holds the main slide body and the ex- 
tended guide bearing in line, and prevents deflection 
under heavy loads. Due to the use of this patented 
slide construction—exclusive in Ajax machines—the en- 
tire pitman assembly is accessible for inspection or ad- 
justment. The right-hand side liner of the header slide 
is screw plug adjusted to compensate for out-of-parallel 
wear unavoidably developed after long periods of service. 

A fully automatic safety mechanism protects the ma- 
chine from damage due to oversized or misplaced stock 
which would prevent the dies from closing. It im- 
mediately resets itself so that production is not inter- 
rupted by a shut-down which would necessitate remov- 
ing the heated stock from the furnace. An adjustable 
double-plunger pump, built into an oil reservoir at the 
back of the machine, is driven off the crankshaft by a 
rachet arm. The pump delivers the lubricant at a pre- 
determined rate into the two distributors or headers, 
where it is proportioned into pipes that carry it to the 
oil pocket at each bearing. 


Sehatz-Herkules 
Bending Rolls 


The “Schatz-Herkules” machines for rolling angles, tees, 
beams, channels, and flats are being introduced by the 
Schatz Manufacturing Co., Poughkeepsie, N. Y. These 
units are available in various sizes for bending angles 
from smallest sizes up to 8 in. by 8 in. by 1 in. The 
feature of the machine is the roll adjustment which per- 
mits the rolling of different profiles, eliminating the 
necessity of interchanging the rolls. 

The illustration shows sizes BO-8 and BO-9 for roll- 
ing angles up to 2 in. by 2 in. by 14 in. and 2% in. by 
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Rolling machine for angles, tees, beams, channels, and flat stock 


2% in. by %6 in., respectively. Horizontal operation 
permits the handling of the longest bars and largest rings. 
The guide rolls have both vertical and radial adjust- 
ment, which, together with the roll design, can produce 
rings or arcs absolutely true and round without twisting 
the material. The machines can be obtained for either 
unit electric drive or belt drive. 
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Clubs and Associations 


Toronto Rattway Cius.—“What Must 
the Railways Provide?” will be the sub- 
ject of an address by L. K. Sillcox, first 
vice-president of the New York Air Brake 
Company, before the meeting of the To- 
ronto Railway Club to be held on May 17 
at Toronto. A musical program will fol- 
low the address. 


Car ForeMEn’s ASSOCIATION OF CHI- 
caco.—F. S. Thompson, chief engineer, 
General American Transportation Corpor- 
ation, Chicago, is to discuss Tank Cars— 
Their Design and Services at the meeting 
of the Car Foremen’s Association of Chi- 
cago to be held at 8 p.m. daylight saving 
time on May 10 at the LaSalle Hotel, 
Chicago. 


New York Raroa CLur—The New 
York Railroad Club at its meeting on Fri- 
day evening, May 21, will observe United 
States Steel Night. C. A. Gill, general 
manager of the Reading, and president of 
the club, will make the opening remarks, 
after which J. R. Mills, manager of sales, 
Carnegie-Illinois Steel Corporation, will 
act as master of ceremonies. An address 
on Research Developments in Steel for 
Railroad Equipment will be made by A. 
F. Stuebing, railroad mechanical engineer 
of the United States Steel Corporation. 
This will be followed by an address on 
Rail—Recent Tests and Developments, by 
F. R. Layng, chief engineer of the Besse- 
mer & Lake Erie. Motion picture films 
will be shown of the manufacture and 
treatment of rail and the laying of one 
mile of experimental welded track on the 
Bessemer & Lake Erie. The technical 
program will be followed by several en- 
tertainment features. 


NaTIONAL MACHINE Toot BUILDERS 
AssoctaTion.—Important matters of pub- 
lic policy were given unusual prominence 
at the thirty-fifth spring convention of the 
National Machine Tool Builders’ Associa- 
tion held at the Edgewater Beach hotel, 
Chicago, May 3-4. In an address show- 
ing the vital relation of machine tools to 
American prosperity, President Clayton R. 
Burt, President Pratt & Whitney division, 
Niles-Bement-Pond Company, Hartford, 
Conn., said that machine tool builders are 
committed to the principle of “more goods 
for more people” as a means of creating 
full employment for all who honestly want 
to work. He said that machine tool 
builders have a reputation for fair dealing 
with employees, with whom they have 
shared the profits of the industry; that 
they have co-operated with customers to 
increase production, thus making possible 
higher wages and increased distribution of 
products; that they have never ceased to 
furnish equipment essential for national 
defense needs, even though this has meant 
meeting the higher cost of the Walsh- 
Healey requirements; that they have con- 
tributed heavily to the support of various 
communities through taxes and service ex- 
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penditures; and that they have led the pro- 
cession in establishing sound training 
courses for young men to supplement 
school work in well-equipped trade and 
technical schools and co-operative col- 
leges. §Mr. Burt said that machine tool 
builders are bending their effort to design 
and supply the master tools which are the 
foundation for all better living and closed 
his address with the following comment: 
“The whole-hearted co-operation of every 
branch and department of industry to im- 
prove quality and lower costs through 
technical means, in the interest of lower 
prices and greater employment income, is 
a project worthy of every encouragement 
from Washington. It merits freedom 
from crippling restrictions, fearless re- 
duction of unnecessary government costs 
and a sincere effort to administer the laws 
now enacted with fairness to both the 
management of all business enterprises and 
to their employees.” {Following the pres- 
ident’s address Tell Berna, general man- 
ager of the association, told what the 
members of the industry are doing and, in 
the interest of an enlightened public pol- 
icy, urged the association to continue to 
place interesting and intimate facts con- 
cerning its activities before the public and 
those in charge of our national affairs. 
Dr. James S. Thomas, president Clarkson 
College of Technology, Potsdam, N. Y., 
addressed the association on “What Ma- 
chinery Has Done to Mankind” and W. 
J. Cameron, Ford Motor Company, pre- 
sented the subject, “Industry and Soci- 
ety.” Other subjects of specialized inter- 
est were discussed by nationally known 
speakers. 


Air Brake Assn.—The association will 
hold a meeting at Atlantic City on June 
17 and 18, in order to take advantage of 
the elaborate exhibit which will be held 
in connection with the meetings of the 
Mechanical Division and the Purchases and 

* * * 
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Courtesy S. F. Call-Bulletin 
“Hmm! Rods streamlined, too!” 


Stores Division of the Association of 
American Railroads. The headquarters of 
the Air Brake Asociation will be at the 
Haddon Hall Hotel. While the program 
has not yet been completed, plans are now 
being made to discuss the new standard 
“AB” freight car brake; the new H.S.C. 
passenger brake; the No. 8-ET equipment; 
inspection and maintenance of brake beam 
hangers and attachments; F-1 lubricator 
for steam driven air compressors; and the 
“AB” empty and load brake equipment. 


AMERICAN SOCIETY OF MECHANICAL EN- 
GINEERS.—Plans for the 1937 semi-annual 
meeting of the American Society of Me- 
chanical Engineers, to be held at the Hotel 
Statler, Detroit, Mich., May 17 to 21, inclu- 
sive, include a series of six general ses- 
sions, mornings and evenings, with plant 
visits and simultaneous sessions of the vari- 
ous professional divisions on the after- 
noons of the same days. The general 
sessions will conclude with a dinner on 
Thursday evening, May 20, during which 
honorary membership will be bestowed 
upon Alex Dow, a past Society president. 
[Among the papers of particular interest 
to be presented at the spring meeting are: 


Tuespay Morninc, May 18 
Modern Locomotive and Axle Testing Equip- 
ment, by T. Buckwalter, vice-president; 
wW, Sanders, general manager, Railway 
Division, and O. J. Horger, research engineer, 
Timken Roller Bearing Co., Canton, Ohio. 


Wepxespay Morninc, May 19 


The Aspects of Automotive Engineering Which 
Have Been Applicable to Railroading, by Ed- 
ward Budd, president, Edward G. Budd 
Manufacturing Company, Philadelphia, Pa. 

The Economics of Power for ight-Weight 
Trains, by Dr. Rupen Eksergian, Edward G. 
Puda Manufacturing Company, Philadelphia, 

a. 


Wepnespay AFTERNOON, May 19 

(Welding Session Co-sponsored by American 

Welding Society) k 

Welded Steel in High-Speed Railway Service, 
by Everett Chapman, president, Lukenweld, 
Inc., Coatesville, Pa. 

Hydromatic Welding of Frames, by C. L. Ek- 
sergian, chief engineer, Budd Wheel Co., 
Philadelphia, Pa. 

Tuurspay ArTtERNOON, May 20 

High-Speed Diesel-Engine-Maintenance Practice 
on the Canadian National Railways, by I. I. 
Sylvester, special engineer, Canadian National 
Railways, Montreal. ; 

New Urban Transportation Equipment and New 
Steam Railroad Equipment, by H. L. Andrews, 
General Electric Company. ine 

The Grinding of Cemented Carbide Milling Cut- 
ters, by ans Ernst, research engineer, and 
M. Kronenberg, Cincinnati Milling Machine 
Co., Cincinnati, Ohio. g 

Report of Subcommittee on Metal Cutting Data 
on Reducing Production Costs by More Ef- 
fectivé Use of Metal-Cutting Tools, by R. C 

eale. 


Fripay Morninc, May 21 


Railroad Streamlining, by A. I. Lipetz, chief 
consulting engineer, American Locomotive Com- 
pany, Schenectady. NX. 

Light-Weight Passenger Train Resistance, by 
A Lotten, Transportation Engineering De- 
partment, General Electric Company. 


Western Rattway CLUB.—A meeting 
devoted to railway purchasing and store- 
keeping was held by the Western Railway 
Club in Chicago on April 19. Over 200 
members and guests of the club gathered 
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in the Sherman Hotel to hear an address 
by G. O. Beale, chief purchases and stores 
officer of the Chesapeake & Ohio, Pere 
Marquette and New York, Chicago & St. 
Louis. Mr. Beale was unavoidably pre- 
vented from attending the meeting in per- 
son and his paper, “The Modern Pur- 
chasing and Stores Department,” was pre- 
sented by R. M. Nelson, purchasing agent, 
Chesapeake & Ohio. Mr. Nelson paid a 
tribute to H. C. Pearce, former director 
of purchases and stores of the Chesapeake 
& Ohio, for his contributions to advance- 
ment of efficient storekeeping and was 
joined in the tribute by the president of 
the club, D. C. Curtis, following Mr. 
Pearce’s response. Out of town guests 
included E. M. Willis, purchasing agent, 
Northern Pacific; W. R. Culver, general 
storekeeper, Chesapeake & Ohio; J. T. 
Kelly, general storekeeper, C. M. St. P. 
& P., and W. J. Farrell, secretary, pur- 
chases and stores division, A. A. R. Other 
purchasing and stores officers in attendance 
included E. A. Clifford, general purchas- 
ing agent, Chicago & North Western: R. 
D. Long, purchasing agent, Chicago, Bur- 
lington & Quincy; L. L. King, purchasing 
agent, Illinois Central; L. J. Ahlering, 
purchasing agent, C. & E. I.; C. H. Ken- 
zel, purchasing agent, E. J. & E.; C. W. 
Yeaman, purchasing agent, C. & W. I.; 
and W. S. Morehead, general storekeeper, 
Ill. Cen. 


Freight-Car Maintenance 


Car Foremen’s Association of Chicago. 
—At the regular monthly meeting held 
April 12 at the Hotel LaSalle, Chicago, 
the principal address was made by K. F. 
Nystrom, superintendent car department, 
C. M. St. P. & P., who discussed the sub- 
ject “Freight Car Maintenance.” Mr. 
Nystrom said, in effect, that the mainten- 
ance of freight equipment begins with a 
comprehensive understanding of car-serv- 
ice requirements and ends at the dismant- 
ling plant where the equipment is finally 
cut up for scrap. He stressed the im- 
portance of car design by railway officers 
experienced in car use, as well as details 
of technical design and urged that indi- 
vidual car foremen be given an unham- 
pered opportunity to express their opin- 
ions, both favorable and otherwise, re- 
garding proposed new features of design. 
TMr. Nystrom explained how to make the 
financial analysis necessary in determining 
whether it is more economical to repair 
car equipment or purchase new, and gave 
a general description of Milwaukee prac- 
tice in making schedule repairs to freight 
cars on a four-year cycle basis, also in 
handling annual work at ten system points. 


Machine Tools as a National 
Asset 


A.S.M.E., Chicago Section—At the ma- 
chine shop practice spring meeting of the 
Chicago Section, the principal address, 
“Machine Tools as a National Asset,” was 
made by Raymond S. Perry, vice-presi- 
dent, Ingersoll Milling Machine Company, 
Rockford, Ill. Mr. Perry presented a gen- 
eral discussion of this subject and, in re- 
futing the argument that machinery is re- 
sponsible for unemployment and to a cer- 
tain extent for the present depression, he 
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quoted the National Industrial Conference 
report as saying that no evidence is avail- 
able to show that machinery is a real fac- 
tor in unemployment, either during nor- 
mal or depression periods. Mr. Perry said 
that his company looks on machinery as 
an investment of money to make money 
and that only a very small percentage of 
machine-tool purchasers have any well- 
defined method of determining the real 
value of machinery or deciding when it is 
economical to retire and replace existing 
equipment. {In this connection, the fact 
was developed that 60 per cent of the 
machine-tool buyers who have a definite 


plan of replacing machine tools purchase 


new equipment when the estimated direct 
labor savings in a specific period of time 
will equal the investment cost. In the 
case of some automobile manufacturers 
this period is as short as 144 days. With 
other manufacturers it is 6 months and 
with still others, including the railroads, 
possibly 3 to 5 years. 

Mr. Perry emphasized the necessity of 
looking at machinery, not from the stand- 
point of age alone but serviceability as 
well, since it is by no means impossible to 
find a 30-year-old machine which, for a 
certain operation under special conditions, 
is doing very good work and cannot be 
economically replaced. Mr. Perry said he 
does not believe that any hard and fast 
formula can be developed for the purchase 
of machinery which will be generally ap- 
plicable in all circumstances, but that all 
of the numerous factors must be studied 
individually in the light of special condi- 
tions under which each tool will be used. 


DIRECTORY 


The following list gives names of secretaries, 
dates of next regular meetings, and places of 
meetings of mechanical associations and railroad 
clubs: 

Arr-Brake AssociaTion.—T. L. Burton, care of 
Westinghouse Air Brake Company, 3400 Em- 
pire State Building, New York. 

Arig Rartway Suppty AssociaTION.—F, W. 
Venton, Crane Company, Chicago. 

American Rattway Toot Foremen’s ASSOCIA- 
t10n.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN Socizty oF MECHANICAL ENGINEERS.— 

E. Davies, 29 West Thirty-ninth street, 
New York. Semi-annual meeting, May 17-21. 

Rartroap Division.—Marion B. Richard- 
son, 21 Hazel avenue, Livingston, N. J. 

Macutne Snor Practice Division.—J. R. 
Weaver, Westinghouse Electric & Manufac- 
turing to., East Pittsburgh, Pa. 

Mareriats Hanptinc Division. — F. J. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Om anp Gas Power Division. — M. J. 
eed, 2 West Forty-fifth street, New_York. 

Fuets Diviston.—W. G. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

ASSOCIATION OF AMERICAN RarLroaDs. — J. M. 
Symes, vice-president operations and mainte- 
nance department, Transportation Building, 
Washington, D. Č. 

Division I, — Opzratinc. — Sarety SEC- 
Tone: C. Caviston, 30 Vesey street, New 


ork, 

Division V.—Mecwanicat.—V. R. Haw- 
thorne, 59 East Van Buren street, Chicago. 
1737 convention, June 16-23, Atlantic City, 


Committee on ResearcH. — E. B. Hall, 
chairman, care of Chicago & North Western, 
Chicago. 

Division VI.—PURCHASES AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 
Annual meeting, June 21, 22 and 23, Atlan- 
tic_City, N. $i 

Division VIIT.—Mortor Transport.—Car 
Service Division. — George M. Campbell, 
Transportation Building, Washington, D. C. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. 
—Jos. A. Andreucetti, C. & N. . 1519 
Daily News Building, 400 West Madison 
street, Chicago, Ill. 


Canaptan Rartway Crus.—C. R. 
Wilson avenue, Montreal, ue Regular 
meetings, second Monday of ech month, 
except in June, July and August at Wind- 
sor Hotel, Montreal, Que. 

Car DEPARTMENT OFFICERS’ ASSOCIAT 2N.—A. S. 
Sternberg, master car builder, B it Railway 
of Chicago, 7926 South Mor an street, 
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Chicago. 

Car Foremen’s Association oF Cuic. co.—G. K. 
Oliver, 2514 West Fifty-fifth stre t, Chicago. 
Regular meetings, second Mond: y in each 
month, except June, July and .iugust, La 
Salle Hotel, Chicago. 

Car Foremen’s ASSOCIATION OF OMAR a, COUNCIL 
BLUFFS AND SOUTH OMAHA INTE ICHANGE.— 
H. E. Moran, Chicago Great Wes:ern, Coun- 
cil Bluffs, Ia. Regular meeti: gs, second 
Thursday of each month at 1:15 |. m. 

Centrat Raitway CLus or Burrato —Mrs. M. 
D. Reed, Room 1817, Hotel Statl:r, Buffalo, 
N. Y. Regular meetings, secon ursday 
each month, except June, July aid August, 
at Hotel Statler, Buffalo. 

Eastern Car Foremen’s Associatios. — E. L. 
Brown, care of the Baltimore & Ohio, St. 
George, Staten Island, N. Y. Regular meet- 
ings, fourth Friday of each month, except 
June, July, August and Septembe:. 

INDIANAPOLIS Car Inspection ASSC CIATION. — 

Singleton, 822 Big Fou: Building. 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July, August 
and September, at Hotel Severin, Indianap- 
olis, at 7 p. m. 

IntERNATIONAL RarLway FUEL AssccraTion. — 
See Railway Fuel and Traveling Engineers 
Association. } 

INTERNATIONAL Rartway General Foremen’s 
AssociaTIoN.—William Hall, 1061 West Wa- 
basha street, Winona, Minn. Next meeting. 
September 28 and 29, Hotel Sherman, Chi- 
cago, I ; 

InternaTIonaL Rattway Master BLACKSMITHS 
AssocraTion.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

Master Borer Makers’ Association. — A. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. Annual meeting, September 
29 and 30, Hotel Sherman, Chicago. 

New Enctann Rartroan Crus.—W. E. Cade, 
r., 683 Atlantic avenue, Boston, Mass. 
egular meetings, second Tuesday in each 
month, except June, July, August and Sep- 
tember, at Hotel Touraine, Boston. 

New York Rartroap Crus.—D. W. Pye. Room 
527, 30 Church street, New York. Meetings, 
third Friday in each month, except June. 

uly, August and September, at 29 West 
hirty-ninth street, New York. . 

Nortuwest Car Men’s Association. — E. N. 
Myers, chief interchange inspector. Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meetings, first Monday each month, except 
June, July and August, at Midway Club 
Tooms, University and Prior avenue, St. 
Paul. 

Paciric Rarrway Crus.—William S., Wollner, 
P. O. Box 3275, San Francisco, Cal. Regu- 
lar meetings, second Thursday of each month 
in San Francisco and Oakland, Calif., alter- 
nately—June in Los Angeles and October in 
Sacramento. 

Rattway Crus or Greenvitte. — J. Howard 
Waite, 43 Chambers avenue, Greenville, Pa. 
Regular meetings, third Thursday in month, 
except June, July and August. 

Rartway CLuB or PitrssurcH.—J. D. Conway, 
1941 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in month, 
except June, July_and August, Fort Pitt 
Hotel, Pittsburgh, Pa. 

Raitway Fire PROTECTION Assocration.—P. A. 
Bissell, 40 Broad street, Boston, Mass. An- 
nual meeting, October 19-20, 1937. 

Rartway FUEL AND TRAVELING ENGINEERS’ Asso- 
CIATION.—T. Duff Smith, 1255 Old Colony 
building, Chicago. Annual meeting, with ex- 
hibits, Hotel Sherman, Chicago, September 
28, 29, 30. 

Rattway Suppry MANUFACTURERS’ Association. 
—J. D. Conway, 1941 Oliver Building.. Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associa- 
tion of American Railroads. Exhibit June 
16 to 23, inclusive, Atlantic City, N. J. 

SOUTHERN AND SOUTHWESTERN Rarttway CLUB. — 
é Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings, third Thursday in Janu- 
ary, March, May, July and September. An- 
nual meeting, third Thursday in November. 
Ansley Hotel, Atlanta, Ga. 

Toronto Rartway Cius.—R. H. Burgess, Box 8. 
Terminal A, Toronto, Ont. Mcetings, fourth 
Monday of each month, except June, July 
aie August, at Royal York Hotel, Toronto. 

nt. 


Travetinc Encrnegrs’ Assoctation.—See Rail- 
way Fuel and Traveling Engineers’ Associa- 
tion. 

Western Rartway Cius.—C. L. Emerson, execu- 
tive secretary, 822 Straus Building, Chicago. 
Regular meetings, third Monday in each 
month, except June, July, August and Sep 
tember. 
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Swedish Turbine Locomotive — 
A Correction 


THE tonnage hauled by the turbine loco- . 


motives-on the Grangesberg-Oxelosund 
Railways in Sweden is 1,750 tons on 1 per 
cent ruling grades and not 750 tons as 
given in the item on page 46 of the January 
issue, 


Conventional Steel Coaches 
Rebuilt for New Royal Blue 


Tue Baltimore & Ohio placed in service 
on April 25 an eight-car streamline train 
which has taken the name of the Royal 
Blue and operates on the same schedule 
as the original train of that name, leaving 
New York in the morning for early after- 
noon arrival in Washington and starting 
the return run from Washington at 3:45 
p.m. The train, which consists of a com- 
bination smoker-baggage, four coaches, a 
diner and a chair car and observation car, 
was designed and the cars rebuilt at the Mt. 
Clare shops of the B. & O., Baltimore. 

A feature of three of the four coaches 
in the train is the unusually large lounge 
and smoking rooms for women, which are 
adjacent to the lavatory. One coach has 
a lunch counter. The dining car is divided 
into two compartments, one serving as a 
regular diner and the other, which seats 


Rear end of the new Royal Blue 
of the Baltimore & Ohio 
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10 people, furnishing counter ` service. 
Furnishings are bright in color. 

The standard-weight steel coaches which 
comprise the new train have been fitted 
with roofs of oval section, eliminating the 
clerestory, and, except for the rear end of 
the last car in the train, without hoods. 
The space between the ends of adjoining 
cars is closed by diaphragms which con- 
form to the roof and side contour so that 
the train presents unbroken roof and side 
surfaces from end to end. The sides have 
been extended downward in an inwardly 
curving skirting which partially conceals 
the equipment mounted underneath the car, 
and the step wells are so enclosed that 
the surfaces of the sides of the car are 
unbroken when the vestibule trap doors 
are closed. The cars are carried on six- 
wheel rubber-insulated trucks, such as 
have been in service on the road for sev- 
eral years. The equipment includes O-B 
tight-lock couplers similar to those on the 
original light-weight Royal Blue cars. 


Labor Act Upheld 


Tue Supreme Court, in a unanimous 
opinion read by Justice Stone, on March 
29, upheld the constitutionality of the Rail- 
way Labor Act as amended in 1934 and 
declared that the act applied to back-shop 
mechanical workers of a railroad. The 
case was brought by the Virginian against 


An artist's sketch of one of the 

“Rockets” being constructed by the 

Edward G. Budd Manufacturing 

Company for the Chicago, Rock 
Island & Pacific 


the System Federation No. 40. The rail- 
road had contended that the back-shop 
mechanical men who were engaged in 
building and repairing cars and locomo- 
tives were not engaged in interstate com- 
merce. The court held that since the men 
were working on equipment which was 
to be used to haul interstate traffic, they 
were definitely engaged in interstate com- 
merce. The decision also upholds the 
validity of the National Mediation Board 
certificate designating System Federation 
40 as the duly accredited representative of 
the back-shop employees. 

The court found “no answer” in the 
railroad’s contention that it could close 
its shops and turn over the repair work to 
contractors. This, it is conceded, “is a 
question of railroad management,” but it 
is nevertheless held that the road’s deter- 
mination to do its own repairs has brought 
its relations with shop employees within 
the purview of the Railway Labor Act. 

On the question of the validity of the 
National Mediation Board certificate the 
court discussed the railroad’s contention 
that a majority of those eligible to vote 
must favor a union before the latter may 
be accredited. System Federation 40 re- 
ceived the certificate after it was favored 
by a majority of those voting. The court 
in this connection notes that the law con- 
fers the right of determination on a ma- 
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jority of those eligible to vote “but is si- 
lent as to the manner in which that right 
shall be exercised.” It proceeds to cite 
cases wherein election laws have been gen- 
erally construed as requiring only the con- 
sent “of the specified majority of those 


participating in the election,” quoting one 
of the cited authority to the effect that 
those who do not participate “are pre- 
sumed to assent to the expressed will of 
the majority of those voting.” The court 


also notes that “the absence of eligible 


New Equipment Orders and Inquiries Announced Since 
the Closing of the April Issue 


Locomotive ORDERS 


Road No. of locos. Type of loco. Builder 
Aliquippa & Southern....... 2 0-8-0 American Locomotive Co. 
A. Deokd sare tineied aati feats 12 4-8-4 Baldwin Locomotive Works 
Bangor & Aroostook......... 5 2-8-0 American Locomotive Co. 
- R. Piara onai 10: 600-hp. Diesel-elec. switch. Electro-Motive Corp. 
Grt. Western ............-- 1 2-8-0 American Locomotive Co. 
Mo. Pac. ......... TSP 42 600-hp. Diesel-elec. switch. Electro-Motive Corp. 
22 900-hp. Diesel-elec. Electro-Motive Corp. 
M. St. P. & S. Ste. M....... 4 4-8-4 Lima Locomotive Works 
Nat’! Rys. of Mexico....... v 8! 2-6-6-2 American Locomotive Co. 
3 108 4-6-4 American Locomotive Co. 
Pennsylvania .............05 11¢ Elec.-loco. chasses Company shops 
R Pesce wnwed es sade ae 6 4-8-4 Baldwin Locomotive Works 
St LeS: Foes ccasis cade ice's TG? weve d sient canada dateare laced ors Company shops 
Youngstown & Northern..... 1 0-6-0 Lima Locomotive Works 
Lecomotive INQUIRIES 
Alton & Southern..... rene Lord 28-20 heen cette tte e erent ences 
Chinese Ministry of Rys..... 40-65 2-8-2020 eee ee eee e ee eeee serene 
TO o esd Eaeiignavarase le bia Ph eve aud ond Save i Shing aces 
FreiGHT-Car ORDERS 
Road No. of cars Type of car Builder 
Phosphate Bethlehem Steel Co. 
Box Mt. Vernon Car Mfg. Co. 
Automobile Mt. Vernon Car Mfg. Co. 


70-ton gondola 
70-ton gondola 
50-ton steel hopper 
50-ton automobile 


Pullman-Standard Car Mfg. Co. 
Pullman-Standard Car Mfg. Co. 
Company shops 
Company shops 


Gondola Company shops 

22 Air dump Company shops 
5 50-ton H. S. gondola American Car & Foundry Co. 

2,0595 40-ton box Pullman-Standard Car Mfg. Co. 
2505 50-ton L. S. gondola Pullman-Standard Car Mfg. Co. 
500° 40-ton box Mt. Vernon Car Mfg. Co. 
5005 40-ton automobile Mt. Vernon Car Mfg. Co. 

i 1,1005 50-ton hopper Pressed Steel Car Co. 
Lake Superior & Ishpeming.. 300 O Bethlehem Steel Co. 


re 
70-ton covered hopper 


American Car & Foundry Co. 


506 Box Pullman-Standard Car Mfg. Co. 
A 0  70-ton steel hopper General American Trans. Corp. 
M. St. P. & S. Ste. M....... 2507 Automobile Pullman-Standard Car Mfg. Co. 
1007 General service Pullman-Standard Car Mfg. Co. 
1007 Hopper Pullman-Standard Car Mfg. Co. 
1007 50-ton Rodger ballast American Car & Foundry Co. 
Nat'l Rys. of Mexico........ 250 30-ton narrow-gage box Pullman-Standard Car Mfg. Co. 
150 50-ton std.-gage box Pullman-Standard Car Mfg. Co. 
250 sets of 40-ton std.-gage trucks Pullman-Standard Car Mfg. Co. 
175 = Std.-gage box American Car & Foundry Co. 
175 Std.-gage box General American Trans. Corp. 
Pennsylvania ...........0005 1.5004 Box Company shops 
1,0004 Gondolas Company shops 
3004 Covered hopper Company shops 
70-ton ore Pullman-Standard Car Mfg. Co. 


Tenn. Coal, Iron & R. R. Co. 


70-ton gondola 
Freicut-Car INQUIRIES 


Puliman-Standard Car Mfg. Co. 


Union Pacific ............ 750:3,000:5: oo thease essen teen, Ailes tech Sour ex cuatewenn nye 
1,000  50-ton gondolas 9 © tw ede eb auG Dead WEEN eee ae 
Passencer-CarR ORDERS 
Road No. of locos. Type of loco. Builder 
Ao Bates a eae 20 Coaches Bethlehem Steel Co. 
15 Express Bethlehem Steel Co. 
Can. Natio 25239 26g ae ens 50° Coaches Canadian Car & Foundry Co. 
o M. St. P & Pieire 7 Diners Company shops 
1 Mail-express Company shops 
5  Coach-baggage Company shops 
N: RS WG hee een gee 9 Postal Bethlehem Steel Co. 
PassenGer-Car Txoviries 
Ge Te Wea ed ia8 atk whe 3 Rareage = Bee a EE vegans EAA tale de 


1 The Rock Island has been authorized hy the Federal District Court at Chicago to lease for 7 
years, with the right to purchase, ten 100-ton 600-hp. Diesel-electric switching locomotives from the 


Flectro-Motive Corporation. 
Moines 
3 The 600- 


at Des 


be 


St. Louis, Mo., and Kansas City. . 
®The eight articulated locomotives of the 2-6-6-2 type to have 18-in. by 30-in. cylinders and 
weigh 410,000 Ib. in working order and the 10 locomotives of the 4-6-4 type, to have 22'%4-in. by 
28-in. cylinders and weigh 300,000 Ib. in working order. 
“The cars include 1,000 double-door box, 50 ft. long, adapted to the transportation of general 


These locomotives, having a value of $700,000, will 
owa; Kansas City, Mo.; Peoria, Rock Island, Joliet and Chicago, Il. 
locomotives are for use at various points, and the two 900-hp. for use between 


robably be used 


freight including automobiles; 1,500 mill-type gondola cars, 52 ft. long and of 70 tons’ capacity, and 
300 covered hopper cars for carrying, in bulk, cement and other commodities requiring protection 
from the weather. The 11 new electric passenger locomotives are to be of the G. G. 1 type. These 
locomotives will be assembled at Altoona, with electrical parts supplied by the clectrical manufactur- 
ing companies. The total cost of this equipment is estimated at $10,750,000. 

SOf these, 1,000 box, 250 low-side gondola, 250 high-side gondola and 600 hopper, a total of 
2,100 cars, are for service on the Alabama Great Southern, and the other 3,500 cars are for service 
on the Cincinnati, New Orleans & Texas Pacific. 

€ In addition to 100 reported ordered from Pullman-Standard in March issue. 

7¥For the Wisconsin Central. 

8 For use in preparing appropriations. 

* These coaches will be air-conditioned and will have a seating capacity of 64, reclining scats, high 
tensile steel bodies, turtle back roof, and six wheel trucks. 

10 An order has also been placed with company shops for the modernization and air conditioning 
of 30 coaches. 
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voters may be due less to their indiffer- 
ence than to coercion by the employer.” 


“Forty-Niner” to Augment “‘City 
of San Francisco”’ 


A NEw steam train, which will be known 
as the “Forty-Niner” and the schedule of 
which will be staggered with that of the 
Streamliner City of San Francisco, will be 
placed in service between Chicago and San 
Francisco by the Chicago & North West- 
ern, the Union Pacific and the Southern 
Pacific about June 15. The train will be 
operated on a schedule of 50 hr. 42 min. 
westbound, and 49 hr. eastbound, for the 
2,260 miles, the latter time being the basis 
for the train’s name. It will leave Chicago 
at 10:10 a.m. on the 2, 8, 14, 20 and 26th 
days of each month, and will arrive in 
San Francisco at 10:52 a.m. the third 
morning. Returning it will leave San Fran- 
cisco shortly before noon on the 5, 11, 17, 
23 and 29th days of each month. 

The Forty-Niner, drawn by a steam loco- 
motive, will be an eight-car train, air-con- 
ditioned throughout, with sections, draw- 
ing rooms, compartments and single and 


“double bedrooms, lounge accommodations 


and barber shop, the capacity of all accom- 
modations being adequate for 115 persons. 
An extra fare of $10 will be charged. The 
standard Pullman cars in the train will 
have rounded roofs, so that, in combina- 
tion with the two-car, light-weight, artic- 
ulated units Advanced and Progress, which 
the Pullman Company introduced last Sep- 
tember, the train will be of streamliner 
design. In this two-car unit, which will 
be located at the rear of the train, the 
head car, of duplex style, consists of 16 
single bedrooms, 7 of which are upstairs. 
and the remainder on the regular level, or 
downstairs. The rear car contains rooms, 
buffet and lounge, the forward half being 
given over to three double bedrooms and 
one compartment. A buffet will serve light 
refreshments, and the lounge, taking up 
one half of the car, will seat 26 persons. 


Railway Strike Threat 
Ended in Canada 


Durinc the week ended April 3 organ- 
ized Canadian railwaymen, 117,000 strong. 
and managements of the two Canadian 
railways in Montreal reached an agree- 
ment on a plan for restoration of wage 
cuts which removed the threat of a tie-up 
in the Dominion’s transportation. 

Members of the 18 standard unions will 
have the entire deduction returned to them 
in ten progressive steps within the next 
year. 

The pact terminated a controversy which 
began in March, 1935, when union officers 
applied for a board of conciliation to weigh 
their request for return of a 10 per cent 
cut in wages voluntarily accepted by em- 
ployees early in 1932. It also dispelled a 
threat of a paralyzing strike which loomed 
since early in February when union leaders 
flatly rejected the majority report of the 
conciliation board, which ended several 
months of deliberations by recommending 
that railways give their employees three 
per cent of the ten per cent deduction in 
serrated steps before the year’s end. 

(Continued on next left-hand page) 
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A SIGNIFICANT FACT... 
| 


It is significant that the outstanding char- 
acteristic of all road locomotives purchased 
during the past two years is high hauling 
capacity at high speed. » » » Such power 
sets a standard of operation for the entire 
railroad that Modern Power alone can 
maintain. » » » But, in addition to the 
higher horsepower capacity, 25% to 40% 
increase without increase in driving wheel 
load, modern locomotives cost far less to 
operate and far less to maintain. » » » The 
result of their operation is a substantial 


increase in locomotive net earnings. 
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The Labor Department in Ottawa has 
more recently announced that a board of 
conciliation had recommended restoration 
by next April 1 of 10 per cent wage de- 
ductions to about 10,000 Canadian National 
employees, members of the Canadian 
Brotherhood of Railway Employees. 

The board, in a unanimous finding, rec- 
ommended, in effect, the same treatment of 
these employees in the matter of pay res- 
toration as the railways will accord mem- 
bers of the standard labor organizations. 


Burlington Streamline Steam 
Locomotive Completed 


Tue first of two streamline steam loco- 
motives, in which reciprocating parts are 
designed to meet the demands of high- 
speed operation, has been completed 
in the West Burlington, Iowa, shops of the 
Chicago, Burlington & Quincy, and, after 
a series of road tests, will be placed in 
regular service as a relief locomotive on 
the Zephyr runs between Chicago and 
Denver, Colo., between Chicago and the 
Twin Cities, and in other high speed pas- 
senger service. At ceremonies held at the 
shops on April 11 and attended by 5,000 
people, the first locomotive was christened 
“Aeolus.” The name, taken from Greek 
Mythology, means “keeper of the winds.” 


L. A. Beparp has been appointed man- 
ager of sales of the Mt. Vernon Car Man- 
ufacturing Company, Mt. Vernon, II. 


THe DeVirsiss Company, Toledo, 
Ohio, will erect a new plant, 120 ft. by 
440 ft., on Lagrange street near the Ot- 
tawa river, Toledo, to expand its rubber 
products division. 


Tue Linpne Air Propucts COMPANY, 
unit of Union Carbide and Carbon Corpo- 
ration, has opened an oxygen plant on 
Powhattan avenue, Essington, Pa. A Prest- 
O-Lite acetylene plant has been opened at 
2330 Armistead Bridge Rd., Norfolk, Va. 


Leo F. Durry, formerly of the western 
railroad sales department of the Chicago 
Pneumatic Tool Company, has joined the 
sales organization of the Youngstown 
Steel Door Company and the Camel Sales 
Company, at Chicago. 


Tue CarpoLtoy CompPANny, Inc., Detroit, 
Mich., has added P. H. Holton to the 
sales engineering personnel of the Phila- 
delphia territory. Mr. Schonberger, for- 
merly of the Philadelphia territory, has 
been transferred to Newark, N. J. 


Frank L. JoHnson has been appointed 
vice-president in charge of sales and oper- 
ations of the western district of the 
Pressed Steel Car Company, Inc., with 
headquarters at Chicago. Mr. Johnson 
was born in Chicago, where he attended 
elementary schools and college. He en- 
tered the employ of the Pressed Steel Car 
Company, in the engineering department, 
at Chicago, in 1906 and on January 1, 
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The stainless-steel sheets which encase the 
locomotive and tender give the locomotive 
an appearance similar to that of the Zeph- 
yrs. The Aeolus, a 4-6-4 type locomotive, 
burns coal and is capable of speeds of 
more than 100 miles an hour. Because of 
the design of reciprocating parts, the de- 
structive effect on the track will be less 
than that of conventional locomotives oper- 
ating at high speeds. 


I. C. C. Authorizes Construction 
of Fusion-Welded Tank Cars 


Tue Interstate Commerce Commission, 
Division 3, has authorized the construction 
for experimental service of 55 tank cars, 
to be fabricated by the fusion-welding proc- 
ess, in addition to those authorized last 
year as referred to in an item on page 273 
of the June, 1936, issue of the Railway 
Mechanical Engineer. The decision grants 
the application of the General American 
Transportation Corporation for permission 
to build 50 such cars for the transportation 
of petroleum products; that of the E. I. 
duPont de Nemours & Company for au- 
thority to build one for the transportation 
of nitric acid; and that of the Texas 
Chemical Company for permission to con- 
struct four for the transportation of muri- 
atic acid. Also service restrictions applied 


Supply Trade Notes 


1913, was transferred to the western dis- 
trict sales department as sales agent. In 
January, 1928, he was promoted to the 
position of assistant general sales man- 
ager, western district, and in July, 1933, to 
general sales manager, western district. 
Since February, 1934, Mr. Johnson has 
served as vice-president of the Pressed 
Steel Car Company of Illinois. 


Rotanp W. Burt has been appointed 
eastern manager of railroad sales for 
Joseph T. Ryerson & Son, Inc., with head- 


(c) Koehne 


Roland W. Burt 


quarters at the Jersey City, N. J., office 
of the company. Mr. Burt has been with 
the Ryerson company for 14 years, ad- 


to a car previously constructed by the 
duPont company are removed and no such 
limitations as to operation between specific 
points and over specified routes are to be 
applied to that company’s new car. 

The 50 General American cars will con- 
form with I.C.C. specification 105-A-300, 
except that the tanks will be fusion welded 
instead of forge welded, in compliance 
with proposed revised I.C.C. specification 
105-A-300-W. The duPont car will con- 
form with I.C.C. specification 103-C, ex- 
cept that the tank will be constructed by 
fusion welding instead of riveting and 
caulking, and will be marked in compli- 
ance with proposed revised specification 
103-C-W. The four Texas Company cars 
will conform with I.C.C. specification 
103-B, except that fusion welding will be 
employed instead of riveting and caulking, 
in compliance with proposed revised I.C.C. 
specification 103-B-W. 


Reading To- Purchase Train 


Tue Reading has authorized the pur- 
chase of a train of standard lightweight 


‘equipment to be built by the Edward G. 


Budd Manufacturing Company of stain- 
less steel. The train will be operated be- 
tween Philadelphia and New York by a 
streamline Pacific type steam locomotive, 


vancing through its various sales divisions 
to the position of sales representative in 
the state of Indiana. Later Mr. Burt took 
charge of railroad sales at St. Louis, Mo. 


Tuomas W. DeELanty, manager of east- 
ern railroad sales for Joseph T. Ryerson 
& Son, Inc., who has been representing that 
company in a sales capacity both in this 
country and in the Far East since 1918, 
has resigned to become associated vice- 
president of the Ajax Hand Brake Com- 
pany, with headquarters at Chicago. 


L. J. Reay has been appointed president 
of the Mahr Manufacturing Company, 
manufacturing division of the Diamond 
Iron Works, Inc., Minneapolis, Minn. G. 
A. Bingenheimer, formerly president, has 
become chairman of the board. Other 
members of the Executive council include 
W. G. Barstow, vice-president in charge of 
general business promotion, and his assis- 
tant, O. E. Ertl; W. H. Ridell, secretary 
and treasurer, and C. F. Olmstead, Chief 
engineer. 


Craig W. MARSHALL has been appoint- 
ed district manager, eastern territory, rail- 
road division of The Dayton Rubber Man- 
ufacturing Company, with headquarters at 
11 Park Place, New York City. He suc- 
ceeds E. J. Schmidt, who has been trans- 
ferred to the home office division, where 
he will act in an executive sales engineer- 
ing capacity. Mr. Marshall has been asso- 
ciated for the past 11 years with the Sun- 
beam Electric Manufacturing Company, as 
eastern sales manager of railroad equip- 
ment. 

(Turn to next left hand page) 
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POWER 


designed for 


HIGH SPEED DE LUXE SERVICE 


On these ten 4-6-4 Type Streamlined Pas- 
senger locomotives built by Baldwin for The 
New York, New Haven and Hartford Rail- 
road Company, the Type E-2 Radial Buffer 
between engine and tender will aid in smooth 
operation and improve the riding of the 
locomotive. 

The Franklin Type E-2 Radial Buffer main- 
tains a pre-determined spring-held, fric- 
tional resistance between engine and tender 
that avoids all slack, yet permits free move- 
ment in any direction between engine and 
tender units. 

This controlled frictional resistance damp- 
ens all oscillation and cushions and absorbs 
the shocks. 


tae. 


By avoiding slack and jar it protects 
against excessive stress on drawbar and 
pins, increases safety of operation and adds 
to passenger comfort by improving the 


smoothness of the entire train movement. 


GO Ree E EEA | 


Franklin Type E-2 Radial Buffer 


Because material and tolerances are just right for the job, genuine Franklin repair parts give maximum service life. 
8 


KLIN RAILWAY SupPLy COMPANY, INC. 


CHICAGO’ 


MONTREAL 


W. J. Montcomery of the Sherwin- 
Williams Company, Cleveland, Ohio, has 
been appointed general manager of trans- 
portation sales. Mr. Montgomery, who 
succeeded K. H. Wood, now vice-president 
and general sales manager for the com- 
pany, has for some years served as as- 
sistant manager of transportation sales. 


J. E. Pererson has been elected vice- 
president and assistant to the president of 
the General Machinery Corporation. Mr. 
Peterson has his headquarters at Hamil- 
ton, Ohio. He has been with the company 
22 years, having joined the Hooven, Owens, 
Rentschler Company, a division of the Gen- 
eral Machinery Corporation, in 1914. 


Tue TIMKEN Rotter BEARING Com- 
PANY, Canton, Ohio, has appointed district 
managers in charge of steel sales for 
its Steel and Tube Division as follows; 
W. F. Anderson, St. Louis, Mo.; M. C. 
Bellamy, Seattle, Wash.; G. W. Curtis, 
Milwaukee, Wis.; H. V. Fleming, Birming- 
ham, Ala.; B. E. Keifer, Cincinnati, Ohio; 
H. D. Robb, Pittsburgh, Pa., and B. M. 
Tinlin, Huntington, W. Va. 


Tue HoMeEsTEAD VALVE MANUFACTUR- 
InG Co., Inc., Hypressure Jenney Division, 
Corapolis, Pa., has appointed the follow- 
ing distributors for handling exclusively 
its line of chemical vapor-spray-cleaning 
machines: Toledo Equipment & Supply 
Co., 1007 Jefferson avenue, Toledo, Ohio; 
Oil Burner Equipment Co., 502 Lafayette 
street, Tampa, Fla.; Merkel & Roberts, 
478 E. Erie street, Painesville, Ohio, and 
Gleasner Corporation, 217 Leroy avenue, 
Buffalo, N. Y. 


Watter J. Tart, who has been a mem- 
ber of the editorial staff of Railway Age 
in New York for the past nine years, 
took charge of the Washington editorial 
office of the Simmons-Boardman publica- 
tions on April 17. Mr. Taft’s experience 
with the Simmons-Boardman Publishing 


W. J. Taft 


Corporation has been primarily in the 
handling of general news assignments for 
the Railway Age—both from an editorial 
and reportorial standpoint. He is thorough- 
ly familiar with the literature on all as- 
pects of railroads—rate questions, regula- 
tion and labor matters in particular. He 
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came to the Simmons-Boardman Publish- 
ing Corporation in April, 1928, having 
already had both railroad and newspaper 
experience. Born on July 29, 1902 at Glen- 
dale, R. I., he attended public school at 
Pascoag, R. I., and the LaSalle Academy 
at Providence. He received his A.B de- 
gree from Providence College in 1924. 
In 1924-25 he was a reporter for the 
Previdence Evening Tribune. In 1925- 
27 he attended the Harvard Business 
School (taking Professor Cunningham’s 
courses in railroad transportation), from 
which institution he was graduated in the 
latter year with the degree of Master of 
Business Administration. In the summer 
of 1926, Mr. Taft worked in the account- 
ing office of the New Haven at Harlem 
river, New York. From July to Decem- 
ber, 1927, he was a clerk in the engineer- 
ing department of the Bangor & Aroostock 
at Houlton, Me. From January to April, 
1928, he was a statistician in the service 
of the Boston & Maine at Boston, which 
position he left to join the staff of Railway 
Age. 


Tue Errcon Company, New York, and 
the Wellman Bronze & Aluminum Com- 
pany, Cleveland, Ohio, have combined their 
sales and manufacturing activities. The 
Wellman Bronze & Aluminum Company 
will, in addition to its products, manufac- 
ture those heretofore produced by The 
Ellcon Company, and direct the sale of 
these products from Cleveland west. The 
Ellcon Company will handle the sales of 
both companies, maintaining its present 
sales office at 50 Church street, New York, 
covering the district east of Buffalo, N. Y., 
and Pittsburgh, Pa., south. 


Tue AMERICAN BRAKE SHOE & Foun- 
pry Company, New York, has consoli- 
dated the American Forge Company and 
the Southern Wheel Company with the 
parent company. These are now known 
as the American Forge and Southern 
Wheel Divisions, respectively, of The 
American Brake Shoe & Foundry Com- 
pany. Consolidation of certain other sub- 
sidiary companies, and their organizations 
as divisions of The American Brake Shoe 
& Foundry Company, will take place as 
fast as is practicable. In line with this 
program of creating a division which is 
devoted to the production and sale of a 
particular line of products, the Brake Shoe 
Division has recently been created. This 
division produces, in addition to brake 
shoes, certain miscellaneous iron castings. 
Maurice N. Trainer, vice-president, has 
been placed in charge of the Brake Shoe 
Division and all departments of this divi- 
sion now report to him. The American 
Brake Shoe & Foundry Company and its 
Southern Wheel Division has moved the 
St. Louis sales office to the Railway Ex- 
change building, St. Louis, Mo. O. W. 
Spencer will represent both companies at 
St. Louis. : 


O. J. Parks has been appointed general 
superintendent of the tank-car-repair de- 
partment of the General American Trans- 
portation Corporation, with headquarters 
in Chicago, to succeed I. A. Eakins, who 
has retired after many years’ service with 


the General American Company. Mr. 
Parks was employed by the Pennsylvania 
railroad in its car department prior to com- 
ing to the General American Transporta- 
tion Corporation 22 years ago, since which 
time he has served as general superintend- 
ent and manager of sales in the freight 
car department. He is now taking over 
the supervision of maintenance of all tank, 
cars of the company. Richard M. Lam- 
port has been appointed sales representa- 
tive, with headquarters in Chicago, to assist 
in the sales of freight cars and special car 
equipment. Mr. Lamport came to the com- 
pany five years ago, after his graduation 
from Boudoin college. 


Obituary 


Frank F. Kister, chairman of the board 
of directors of the Q & C Company, New 
York, died on April 5, at his home in 
Brooklyn, N. Y., at the age of 64 years. 
Mr. Kister had served for 45 years with 
this company, and for more than 20 years 
was its president and treasurer. 


PauL W. Dieter, inventor and presi- 
dent of the Dieter Bearings Corporation 
and the Standard Safety Nut Corpora- 
tion, died on April 5, at the Fifth Avenue 
Hotel, New York. Mr. Dieter was born 
at Springfield, Ohio, 53 years ago, and 
had been in the railroad supply business 
for about 30 years. Five years ago he 
patented the Dieter bearing, a journal 
bearing for locomotives and cars. He also 
devised various forms of lock nuts, a 
floating bearing for locomotives, hose fix- 
tures and other items. 


Epwarp M. Sawyer, formerly a rail- 
road man, and for many years general 
manager of the railroad department of the 
International Correspondence Schools, 
Scranton, Pa., died in that city on April 
20, at the age of 74 years. He was a na- 
tive of Canada and began his railroad ca- 
reer in 1887 as a fireman on the Canadian 
Pacific; since 1899 he had been associated 
with the International Correspondence 
Schools. He was a member of the Air- 
Brake Association, International Railway 
Fuel Association, and a number of railroad 
clubs. 


Wituram C. Henacock, chief mechan- 
ical engineer of the American Steel Foun- 
dries, died on April 18 at Evanston, Ill. 
of leucocythemia. He was born in 1889 
at Jeffersonville, Ind., and entered the em- 
ploy of the Louisville & Nashville as a 
blueprint boy, from which position he 
progressed to assistant mechanical engi- 
neer. Later he became mechanical engi- 
neer of the Chicago, Indianapolis & Lou- 
isville at Lafayette, Ind. In 1913 he en- 
tered the engineering department of the 
American Steel Foundries. Immediately 
upon the declaration of war, he enlisted 
in the Ordnance department and was as- 
signed to staff duty in Washington, achiev- 
ing the rank of major in the Ordnance 
design division. After the war he re- 
turned to the employ of the American 
Steel Foundries and in 1929 was appointed 
chief mechanical engineer, which position 
he held until his death. 

(Turn to next left-hand page) 
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To Superintendents Of Car Shops 


GRIP NUTS 


Lock Securely and Permanently— Anywhere on the Bolt 


OU know how much the replacement of 

lock nuts costs in material alone. You 
know the labor expense of replacing lost nuts. 
And you know how this work slows up your 
shop schedules. 

Why not standardize on lock nuts that can- 
not lose off; that will minimize nut replace- 
ments and their labor expense? 

Leading railroads have standardized. They 
are using Grip Nuts that always lock—securely 
—any place on the bolt. In the manufacture 
of Grip Nuts even permissible tolerances have 
been eliminated—Grip Nuts have a 100% 
A.R.A. standard thread. 

Standardization on Grip Nuts shows in low- 
ered nut costs and a speeding-up of shop work. 


GRIP NUT COMPANY 


5917 S. Western Ave., Chicago, Ill. 
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General 


L. B. Jones, master mechanic of the Co- 
lumbus, Cincinnati and Toledo divisions of 
the Pennsylvania, has been appointed en- 
gineer of tests at Altoona, succeeding F. 
M. Waring. 


C. K. Sterns, master mechanic of the 
Maryland and Baltimore divisions of the 
Pennsylvania at Wilmington, Del., has 
been appointed assistant chief of motive 
power (locomotives), with headquarters 
at Philadelphia, Pa. 


C. T. Hunt, acting assistant master me- 
chanic of the Pennsylvania at Wilmington, 
Del., has been appointed assistant engi- 
neer motive power, office of superintend- 
ent of motive power, Southern division. 


A. O. Geertz, assistant master mechanic 
of the Pennsylvania at Altoona, Pa., has 
been appointed assistant engineer motive 
power, office of superintendent of motive 
power, Western Pennsylvania division. 


F. M. Warna, engineer of tests of the 
Pennsylvania at the Altoona, Pa., Works, 
has been appointed resident inspector, test 
department, with headquarters at Philadel- 
phia, succeeding W. R. Garden, retired. 


R. G. McAnprew, mechanical engineer 
of the New York, Ontario & Western, has 
been appointed superintendent of motive 
power, with headquarters as before at Mid- 
dletown, N. Y., succeeding B. P. Flory, 


R. G. McAndrew 


who has retired. Mr. McAndrew was 
born on February 25, 1895, at St. Thomas, 
Ont. He was graduated from the Uni- 
versity of Michigan (B.S.M.E.) and en- 
tered railroad service in 1916 as special 
apprentice with the Michigan Central. 
From 1919 to 1923 Mr. McAndrew served 
as an enginehouse foreman of the Michi- 
gan Central and from 1923 to 1928 was 
drafting, testing and enginehouse foreman 
of the Denver & Rio Grande Western. He 
was appointed mechanical engineer of the 
New York, Ontario & Western in 1929. 


L. W. Downey, who has been connected 
with the Electro-Motive Corporation, La 
Grange, Ill, has been appointed to the 
newly-created position of supervisor of 
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Personal Mention 


automotive equipment of the Chicago, Rock 
Island & Pacific, with headquarters at Chi- 
cago. Mr.’ Downey will have direct juris- 
diction over the maintenance of Diesel and 
other automotive equipment. 


Burton P. Frory, superintendent of mo- 
tive power of the New York, Ontario & 
Western, with headquarters at Middle- 
town, N. Y., has retired. Mr. Flory was 


B. P. Flory 


born on November 9, 1873, at Susque- 
hanna, Pa., and was graduated from Cor- 
nell University in 1895, with a degree in 
mechanical engineering. He entered rail- 
road service in September, 1899, with the 
Lehigh Valley and served as inspector and 
mechanical engineer until 1904, when he 
became mechanical engineer of the Central 
of New Jersey. He served in the latter 
capacity until January 1, 1909, when he 
was appointed superintendent of motive 
power of the New York, Ontario & West- 
ern at Middletown. Mr. Flory is a past 
president of the New York Railroad Club 
and a member of the American Society 
of Mechanical Engineers and the American 
Society for Testing Materials. 


Master Mechanics and 
Road Foremen 


C. A. Witson, master mechanic of the 
Atlantic division of the Pennsylvania, has 
been appointed master mechanic of the 
Williamsport division. 


H. T. Cover, master mechanic of the 
Eastern division of the Pennsylvania, has 
been appointed master mechanic of the 
Maryland and Baltimore divisions. 


J. L. Marks, enginehouse foreman of 
the Pennsylvania, has been appointed as- 
sistant master mechanic of the Middle di- 
vision. 


R. J. Conran, enginehouse foreman of 
the Pennsylvania, has been appointed as- 
sistant master mechanic of the Philadelphia 
division. 


A. W. Byron, master mechanic of the 
Williamsport division of the Pennsyl- 
vania, has been appointed master mechanic 
of the Philadelphia Terminal division. 


C. A. SHULL, master mechanic of the 
Philadelphia Terminal division of the 
Pennsylvania, has been appointed master 
mechanic of the Western Pennsylvania di- 
vision. 


J. W. LEONARD, assistant master mechan- 
ic of the Pennsylvania at Harrisburg, Pa., 
has been appointed master mechanic of 
the Atlantic division and of the Pennsyl- 
vania-Reading Seashore Lines. 


J. N. Fox, general foreman at Markham 
yard of the Illinois Central at Chicago, has 
been appointed master mechanic, with 
headquarters at Jackson, Tenn., succeeding 
L. A. Kuhns, deceased. 


K. L. Roserts, assistant road foreman 
of engines of the Panhandle division of 
the Pennsylvania, has been appointed as- 
sistant road foreman of engines, Pitts- 
burgh division. 


W. Howarp Jackson, shop inspector of 
the Norfolk & Western at Bluefield, W. 
Va., has been promoted to the position of 
assistant road foreman of engines of the 
Pocahontas division, succeeding H. C. 
Wyatt. 


James W. McKinnon, who has been 
appointed division master mechanic of the 
Canadian Pacific, with headquarters at 
Edmonton, Alta., as noted in the March 
issue of the Railway Mechanical Engineer, 


J. W. McKinnon 


was born on August 29, 1891, at Kenora, 
Ont., and was educated at St. Mary's 
school Winnipeg, Man. He entered the 
service of the Canadian Pacific on July 
15, 1908, as a machinist apprentice at the 
Weston shops, Winnipeg. On March 1, 
1916, he was appointed shop foreman at 
Kenora; on March 11, 1919, night loco- 
motive foreman; on June 14, 1919, shop 
foreman; on August 12, 1919, shop fore- 
man at Fort William, Ont.; on January 1, 
1922, shop foreman, locomotive shop, Win- 
nipeg; on September 17, 1923, locomotive 
foreman, North Transcona, Man.; on De- 
cember 27, 1923, shop foreman, locomotive 
shop, Winnipeg; on March 18, 1924, loco- 
motive foreman, Broadview, Sask.; on 
March 28, 1924, shop foreman, Winnipeg ; 
on October 24, 1926, locomotive foreman, 
North Transcona; on December 16, 1926, 
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For Replacement 


On Arch Bar Trucks 


NATIONAL Side Frames 


and Bolsters 


made to the latest A.A.R. 
Specifications ... Provide 
greater safety and reduce 
maintenance expense at 


No Additional Cost. 


Brake Beam Sup- 
ports cast inte- 
gral, provide addi- 
tional brake safety 
and reduce num- 
ber of accidents. 


Journal Box Water Ledge 
Keeps out water and dirt and 
reduces number of hot boxes. 


Specify National Frames And Bolsters For Replacement 


NATIONAL MALLEABLE AND STEEL CASTINGS CO. 
General Offices: CLEVELAND. OHIO 


Sales Offices: New York, Philadelphia, Chicago, St. Louis, San Francisco. 
Works: Cleveland, Chicago, Indianapolis, Sharon, Pa., Melrose Park, III. 


shop foreman, locomotive shop, Winnipeg; 
on September 25, 1927, locomotive fore- 
man, North Transcona; on January 1, 
1928, shop foreman, locomotive shop, Win- 
nipeg; on September 1, 1928, locomotive 
foreman, Medicine Hat, Alta.; on July 1, 
1932, locomotive foreman, Winnipeg; on 
March 15, 1935, division master mechanic, 
Calgary, and on January 16, 1937, division 
master mechanic, Edmonton. 


C. W. WHISTLER, enginehouse foreman 
of the Pennsylvania, has been appointed 
assistant master mechanic of the Maryland 
and Baltimore divisions. 


R. J. MacNamanra, assistant road fore- 
man of engines and assistant trainmaster 
of the Wilkes-Barre division of the 
Pennsylvania, has been appointed assistant 
road foreman of engines and assistant 
trainmaster of the Monongahela division. 


F. D. Veazey, general foreman of the 
Norfolk & Western at Columbus, Ohio, 
has been appointed to fill the newly cre- 
ated position of assistant master mechanic 
of the Radford and Shenandoah divisions, 
with headquarters at Shaffers Crossing, 
Roanoke, Va. 


Car Department 


J. O’NeEat, general car foreman of the 
Gulf, Mobile & Northern, has been ap- 
pointed superintendent of the car depart- 
ment, with headquarters as before at Mo- 
bile, Ala. 


E. Y. Nirrauer, division car foreman on 
the Erie at Marion, Ohio, has been ap- 
pointed shop superintendent of the Port 
Jervis (N. Y.) car shop, to succeed M. 
H. Quinn, who has retired. 


Shop and Enginehouse 


ArtHur D. O’'NeL has been appointed 
chief boiler inspector of the Pere Mar- 
quette, with headquarters at Grand Rapids, 
Mich. 


A. R. REED, assistant night enginehouse 
foreman of the Chesapeake & Ohio at Hin- 
ton, W. Va. has been appointed night 
enginehouse foreman, vice P. T. Briers. 


P. T. Briers has been appointed gen- 
eral foreman of the Chesapeake & Ohio, 
with headquarters at Charlottesville, Va., 
succeeding J. S. Williams. 


A. G. GEBHARDT, general foreman of 
the Illinois Central at Twenty-seventh 
street, Chicago, has been appointed gen- 
eral foreman at Markham yard, Chicago, 
succeeding J. N. Fox. 


J. O. Green has been appointed superin- 
tendent of the Frascati shops of the Gulf, 
Mobile & Northern and will have jurisdic- 
tion over both locomotive and car depart- 
ments, with headquarters at Mobile, Ala. 


Howard S. WEstT, enginehouse foreman 
of the Illinois Central at Centralia, Ill., 
has been appointed general foreman of the 
enginehouse at Twenty-seventh street, Chi- 
cago, succeeding A. G. Gebhardt. 


H. C. WYATT, assistant road foreman 
of engines of the Pocahontas division of 
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the Norfolk & Western, at Bluefield, W. 
Va., has been promoted to the position of 
general foreman, with headquarters at Co- 
lumbus, Ohio, succeeding F. D. Veazey. 


FRANK BERNARD Downey, who has been 
appointed assistant shop superintendent of 
the Chesapeake & Ohio at Huntington, 
W. Va., as noted in the April issue of the 
Railway Mechanical Engineer, was born 
on September 30, 1890, at Huntington. He 


F. B. Downey 


attended high school and Marshall Col- 
lege, entering the service of the C. & O. on 
October 1, 1907. After serving as a ma- 
chinist on the C. & O. and other roads, 
he became assistant enginehouse foreman 
of the C. & O. at Russell, Ky., on October 
1, 1918. On October 1, 1919, he became 
enginehouse foreman, and on October 1, 
1920, general foreman. On October 1, 1924, 
he was transferred to Covington, Ky., as 
general foreman; on October 1, 1925, be- 
came general foreman at Huntington, and 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


Haster SPEED INpIcator.—The Hasler 
Speed Indicator, a precision instrument for 
measuring machine speeds, is illustrated 
and described in the eight-page bulletin 
issued by the Hasler-Tel Company, 461 
Eighth avenue, New York. 


Botts anp Nuts.—Bulletin No. 16, is- 
sued by the Dardelet Threadlock Corpora- 
tion, 205 W. Wacker Drive, Chicago, il- 
lustrates and describes Dardelet self-lock- 
ing bolts and nuts for application particu- 
larly where vibration, shock and similar 
stresses are encountered. 


J-Metat Cuttinc Toors.—The Haynes 
Stellite Company, a unit of the Union 
Carbide and Carbon Corporation, Kokomo, 
Ind., has issued a 52-page booklet describ- 
ing the properties and economies of 


Trade Publications 


on March 1 of this year assistant shop 
superintendent. 


Obituary 


Cuartes D. Powe t, boiler foreman of 
the Baltimore & Ohio at Grafton, W. Va. 
died on February 2 following a stroke. 


B. B. CLEATON, assistant division mas- 
ter mechanic of the Louisville & Nash- 
ville, with headquarters at Loyall, Ky. 
died on March 25. 


Josera H. Nasu, who resigned in 1930 
as superintendent of motive power of the 
Illinois Central, died at his home at Chi- 
cago on April 14 after a long illness. 


Jacop E. MEcHLING, formerly superin- 
tendent of motive power on the Penn- 
sylvania, with headquarters at Indianapo- 
lis, Ind., died at this home in Indianapolis 
on April 15. Mr. Mechling retired in 1925. 


FRANKLIN E. Cooper, superintendent of 
shops of the Baltimore & Ohio at Butler, 
Pa., died on February 7. Mr. Cooper was 
born at Connersville, Pa., on October 22, 
1882. He entered railroad service as a 
machinist apprentice on the Pittsburgh & 
Lake Erie at Pittsburgh, Pa. Upon the 
completion of his apprenticeship in 1910 
he became machine shop foreman and ap- 
prentice instructor. In 1916 he became 
general foreman of the Baltimore & Ohio 
at Newark, Ohio, where he worked his 
way up to the position of master mechanic. 
In 1924 he was appointed superintendent 
of shops at Glenwood, Pa.; five years later 
was transferred to Gassaway, W. Va., and 
in 1934 became superintendent of shops at 
Keyser, W. Va., where he had charge of 
both locomotive and car departments. On 
January 14 of this year he was transferred 
to Butler. 


J-Metal and presenting data on the recom- 
mended procedures for its use. A section 
on Haynes Stellite welding rod describes 
the advantages derived from hard-facing 
wearing parts of machine-shop equipment. 


Easy-Fio Brazinc ALLoy.—Easy-Flo, a 
brazing alloy which works equally well 
on both ferrous and non-ferrous metals— 
stainless steel, monel metal, chrome-nickel 
and copper-nickel alloys, etc.—is described 
in the four-page bulletin issued by Handy 
& Harman, 82 Fulton street, New York. 


Lanpis CHeck Boox.—“Bank on Lan- 
dis for Savings” is the title of the unique 
book of threading costs and production 
records issued by The Landis Machine 
Company, Waynesboro, Pa., for users of 
thread cutting and tapping equipment. 
Each “check” in the book is numbered 
and, for each job, gives the name of part; 
equipment and material used; material 
hardness; production; cutting speed, etc. 
Should additional data be desired, the 
check stub with the corresponding job 
number can be filled in and sent to the 
Landis Company. 
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ARD as glass on the surface to provide long-wearing 

life, yet with an interior toughness that resists shock — 

these conflicting qualities must be combined for long, 

economical service from locomotive pins and bushings. 
» » » Case-hardened parts of Agathon Nickel Iron present a 
uniform, hard surface free from slag pockets — a surface that lubri- 
cates perfectly and resists wear. The inner core has high shearing 
strength and high resistance to shock which means greater useful 
strength. » » » Heat treatment is easy and inexpensive — simply 
carburize and quench from the pot without spoiling the surface for 
smoothness. » » » For continuous, dependable service of case- 
hardened parts, specify Agathon Nickel Iron. Complete information 
on request. Address Department RG. 
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THE NEW 
ERA OF 
RAILWAY 
PROGRESS 


INCE 1930, when the last Atlantic City exhibit was held, 

the railroads and the railway supply industries alike have 
been subjected to a period of severe financial stress. Activities 
and organizations have been cut down on every hand. The 
stagnation resulting from drastic curtailments and widespread 
discouragement was, however, only a surface aspect of the situa- 
tion. Imagination and initiative continued to function, even 
though, to a considerable extent, behind closed doors. 


The review in the following pages, while not strictly con- 
fined to the seven years which have elapsed since 1930, pre- 
sents some of the more striking aspects of motive-power and 
rolling-stock developments and repair-shop rehabilitation as 
they appear in 1937. Many of these developments are the 
direct result of the introduction of remarkable new engineer- 
ne Matenals, changes in technique and adaptations from other 
ields. 


The same freshness of outlook indicated by the trends in 
motive power and rolling stock are evident in the adaptations to 
the new conditions which are seen in railway repair-shop re- 
organizations and the shop re-equipment movement now under 


way. 


These pages present nothing new. To have one’s memory 
refreshed concerning the accomplishments of a significant 
period bring its relation to the future into better perspective. 


e 
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Many Tools Where Once 
There Was But One! 


First to share the field with the steam 
locomotive was electrification; then came 
the gasoline rail-motor car. This was fol- 
lowed by the Diesel-electric switcher. 
Articulated Diesel-electric trains and 
Diesel-electric locomotives for road service 
were developed during the depression 
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The steam locomotive, which once had 
the field of heavy traction exclusively to 
itself, is still the mainstay, relinquishing 
specialized services to the newer types of 
power. Style factors introduced with the 
lightweight Diesel-electric trains have won 
almost universal acceptance in a matter 
of three years. Steam locomotives for 
freight service are growing in tractive 
capacity as well as in horsepower. The 
articulated steam locomotive has recently 
become a high-speed motive-power unit 
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New materials and new techniques—the 
products of research and engineering de- 
velopment in many industries—are the 
foundation on which the lightweight 
streamline trains have been developed. 
New techniques of construction adapted 
to the new materials have been evolved. 
Welding is being increasingly employed. 
Articulation, rubber cushions, and tight- 
lock or slack-controlled couplers have 
contributed to smoother riding qual- 
ities. Reduced weight has decreased 
the demands on motive-power capacity 
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Reduced wèight and styled exteriors 
have been accompanied by a removal 
of barriers, both psychological and prac- ý 
tical, to the interior treatment of pas- 
senger cars. Air conditioning, confined 
to the “Martha Washington” at the time 
of the 1930 convention, is now applied 
to 10,000 cars. Aside from its direct in- 
fluence on summer comfort, its accom- 
panying system of pressure ventilation has 
removed the former limitations imposed 
by dirt on interior decorative treatment 
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Walls, ceilings, floors—once finished in 
colors chosen to hide dirt—now run the 
gamut of shades, strong or pastel, or 
are finished in beautiful wood sur- 
faces, light or dark, as the decorator 
chooses. Windows are softened by drapes 
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Lower ceilings and varied furniture se- 
lections make rooms out of cars. De luxe 
trains lack little for comfort or pleasure 
which can be found in the best hotels. 
Nor are the coach passengers overlooked 
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Progress in freight-car design has been no 
less marked than that in the passenger-car 
field. The new A.A.R. standard steel- 
sheathed box car has materially influenced 
design. Particularly has its center sill re- 
ceived wide acceptance, extending even to 
passenger cars. The cushion underframe is 
a growing factor in car construction. Welded 
construction is being developed by the rail- 
roads themselves, as well as by the builders 
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High tensile steels and aluminum alloys have 
both found their places in the construction 
of freight cars. The former, with or with- 
out welding, are making rapid progress. Cast- 
steel underframes and steel castings in other 
parts of the structure are contributing 
to durability and maintenance-free service 
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The process of the refinement of 
the steam locomotive goes on with- 
out interruption. The most striking 
recent development is the adaptation 
of streamlining. Several independent 
wind-tunnel investigations show defi- 
nite possibilities for the reduction of 
wind resistance by smoother exterior 
surfaces and improved front-end con- 
tours. Not all streamline locomotives, 
however, are based on aerodynamic 
principles, although most include spe- 
cial provisions for smoke lifting. All, 
however, have distinctive style values, 
strongly appealing to popular fancy 


Among the engineering improve- 
ments in motive power which have 
been effected since 1930 the ap- 
plication of roller bearings to loco- 
motive driving axles, crank pins 
and crossheads takes a leading 
place. The first locomotives to 
be completely equipped with roller 
bearings on all axle journals have 
now been in service for 500,000 
miles. Precision of alignment, in- 
frequent servicing attention and 
long life are the economic advan- 
tages of this major development. 
Roller-bearing rods, combined with 
the use of high-tensile steels in 
rods and reciprocating parts, are 
promising developments in adapt- 
ing the steam locomotive to the 
high speeds demanded in modern 
Passenger service. Research ini- 
tiated for the adaptation of roller 
bearings to locomotives continues 
for increasing the reliability and 
improving the maintenance-free 
service of locomotive running gear 


Wheels take on added importance in these days of high-speed train 
operation. The recognition of the necessity of accurate tire turning 
has been the influencing factor responsible for the installation of 
many new driving- and car-wheel lathes during the past two years 


This modern turret lathe, working 
on a variety of brass and bronze 
jobs, replaced three old machines 


The small shop solves the problem 

of a special job by equipping a new 

standard machine with fixtures 

eagle of me A fourspindle automatic, typical of the 
machines being used in some large shops 

wiper” cent on general work for turning out finished pins for locomo- 
tives and cars up to 21% inches in diameter 
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The up-to-date system tool room, such as that shown at the 
bottom of the page, demands the latest in precision equipment. 
Typical of the recent installations are the die sinker (at the left) 
and the electric tool treating furnace (immediately below) 
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The wide-spread acceptance of 
roller bearings on locomotive 
axles has changed railroad ma- 
chine shop practices. No longer 
can measurements on a job of 
this kind (the grinding of an 
axle tube for roller bearings) 
be anything but exact — The 
older machines, with question- 
able accuracy of production, 
are giving way to new ones, 
built to meet today’s needs 


Even on small parts, such as 
the spring-rigging pins shown 
going through this centerless 
grinder at the rate of 50 an 
hour, the demand for precision 
is being justified by the greater 
length of service and lowered 
cost of equipment maintenance 


A driving axle, which car- 
ries the wheel centers and 
is assembled inside the axle 
tube shown at the top of 
the page, is ground for the 
wheel fits on the same ma- 
chine that finishes the tube 


The three jobs shown on this page are addi- 
tional evidence of the standard of precision 
which assures the satisfactory operation of the 
modern locomotive—At the top is an internal 
grinder finishing a bushing; at the center, a 
piston rod is being ground and, at the bottom, 
a retainer ring for a driving-wheel roller bear- 
ing is seen being finished on a surface grinder 


The radial drill plays a most important 
part on a variety of shop operations in- 
volving drilling, reaming and tapping— 
Power, plus flexibility of speed and con- 
trol simplify many difficult jobs—The ma- 
chine shown here is saving from 35 to 40 
per cent compared with the one replaced 


The knee-type milling machine 
handles many of the unusual. 
machine-shop jobs such as mo- 
tion work and small rod parts 
—This one is at work finishing 
a spring seat for a trailer truck 


The internal grinder for the 
finishing of locomotive air-com- 
pressor cylinders, power reverse- 
gear cylinders and stoker-engine 
cylinders has contributed much 
to the reduction of repair costs 


Because of the variety of heavy 
machining jobs on which pro- 
duction is not in great volume 
the engine lathe holds its place 
in the backbone of the railroad 
machine shop—Modern machine 
design plus new tool steels has 
speeded up the work and it is 
possible today to turn out many 
locomotive parts to a standard 
of accuracy that, a few years 
ago, was considered impossible 


Quantity production of hundreds 
of parts used by a railroad have 
brought out the advantages of 
properly tooled turret lathes— 
Many of the larger shops are 
concentrating turret-lathe work 
in a separate department where 
constant supervision and trained 
operators are developing sur- 
prising reductions in the costs 
of machining miscellaneous parts 


The hand chipping of oil grooves in the 
crown brasses of driving and truck boxes 
is gradually giving way to the special ma- 
chine which cuts accurate grooves quickly 


The elimination of arch bar trucks means 
the rebuilding of thousands of car trucks 
—tThe simple overhead pneumatic hoist 
installation shown here cuts truck as- 
sembly time down to 12 to 15 minutes 


Welding on steel cars cuts costs, reduces 
weight and produces a car that stands up 
well under today’s severe service demands 


Car repair yards, spread out as they usually are over 
acres of ground, present many difficult problems in 
the handling of material—Gasoline and electric crane 
trucks have combined flexibility of operation with 


a relatively low investment cost resulting 
in the ability to alter car yard layouts to 
suit the character of the repair job at hand 


An electric flash welder at 
work on large boiler tubes 


inge of die designers, together 
the forging machine, has made it pos- 
to produce forgings of complicated 
nin large 


quantities at lower cost 


The modern railroad forge shop embraces 
many units of equipment that have been 


brought into the picture as a result of 
the development of new steels, heat treat- 
ing, forging work and shape-cutting parts 


This page is just a suggestion of some of the new things that 
are to be seen in the railroad shop—Above: a workman lifting 
a side rod from the plating taok where it has been coated with 
zinc to resist corrosion and improve its appearance—Right: 
the electric tin snip, typical of many ingenious small high-speed 
tools—This one cuts all sorts of shapes and increases the pro- 
ductivity of the workman many times over the old hand shears 


A close-up of a metal spray gu! 
working on an air-pump piston 
—In one railroad shop which 
within the past two years hi 
made a large investment in shop 
equipment, the metal spray de- 
partment shows the largest sav- 
ings in percentage on the in- 
vestment of any shop equip: 
ment bought at that time 
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EDITORIALS 


Atlantie City 
Convention 


We are presenting in this number a “high spot” review 
of the progress and innovations made in the mechanical 
department during the past seven years, or since the 
last big convention and exhibit was held at Atlantic 
City. We hope that many of our readers will have the 
opportunity of visiting Atlantic City during the meeting 
this year, June 16-23, inclusive, in order to get a 
“close-up” and more complete picture of the truly re- 
markable progress which has been made in the design 
and construction of mechanical department equipment 
and facilities. 

All exhibit space in the great Auditorium will be 
utilized, and in addition there will be an elaborate track 
exhibit. Many mechanical-department executives, 
recognizing the educational value of the exhibit, are 
arranging to have as many of their supervisors and 
foremen as possible visit Atlantic City during the con- 
ventions, and methodically and studiously examine 
those exhibits of special interest and significance to 
them. 

The occasion will be almost equivalent to a post- 
graduate training course, since the outstanding im- 
provements in recent years will for the first time be 
shown in one place and in an effective manner. The 
exhibitors are quite deliberately and carefully planning 
to arrange the presentation of their products to take 
advantage of this exceptional educational opportunity. 

Some innovations will be made this year. The ex- 
hibit will be thrown open to the general public on the 
Saturday and Sunday intervening between the Me- 
chanical Division meetings. Then, too, in addition to 
the meetings of the Purchases and Stores Division dur- 
ing the second week, and at the meeting of the Asso- 
ciation of Railway Electrical Engineers on June 17, 
the Air Brake Association will meet on June 17 and 
18. Locomotive reports will be considered during the 
first three days of the Mechanical division meeting, and 
car reports during the last three. 

The Atlantic City conventions and exhibit this year 
have a peculiar significance. They mark a long stride 
in the return to more normal and prosperous condi- 
tions—they are an evidence of a return of confidence 
and the conquest of fear. 

Some measure of the progress which is being made 
is indicated by the fact that the freight-car loadings for 
the first twenty weeks of this year were 14,377,453, as 
compared to 12,466,650 in 1936, an increase of more 
than 15 per cent. 

Vice-President J. M. Symes of the Association of 


Railway Mechanical Engineer 
JUNE, 1937 


American Railroads, told the members of the Operat- 
ing-Transportation Division, at its annual meeting in 
Chicago May 19 and 20, that the Car Service Division 
predicted freight-car loadings of over 900,000 cars per 
week this fall for nine consecutive weeks, with a peak 
week of 960,000 cars, as compared to a peak of 827,- 
000 cars in 1936. “It looks at this time,” Mr. Symes 
said, “as though there will be about 95,000 more serv- 
iceable cars available than a year ago. This is approxi- 
mately a nine per cent gain. Can a nine per cent in- 
crease in cars provide for the loading of an expected 
15 per cent increase in traffic? It can be done by 
efficiency in car handling, but only by the utmost co- 
operation between railroads, and with the Car Service 
Division.” 

General business is being stimulated in no small de- 
gree by the equipment now being built for the railways. 
This year, for the months of January, February, 
March, April and the first three weeks of May, the 
railways ordered for domestic use 206 locomotives, 
44,562 freight cars and 446 passenger cars. The com- 
parable figures for 1936 were 98 locomotives, 22,240 
freight cars and 87 passenger cars. During the same 
period last year no equipment was ordered for use in 
Canada, while this year there were ordered 50 locomo- 
tives, 7,358 freight cars and 80 passenger cars. 

Those in charge of the calling of the conventions and 
the holding of the big exhibit had to make their deci- 


sions a long time in advance—but they surely guessed 
right! 


Adequate Car-Repair 
Facilities Needed 


The need for improved freight-car repair methods and 
facilities on many railroads cannot be better summar- 
ized than in the following brief quotation from an 
address presented at the April meeting of the Car 
Foremen’s Association of Chicago, by K. F. Nystrom, 
superintendent car department, Chicago, Milwaukee, 
St. Paul & Pacific: 

“To carry out a successful and economical schedule 
repair program, it is obvious that proper repair facili- 
ties must be made available. In this respect the car 
department again has not, on most railroads, been 
given the consideration it deserves. There are today 
large railroads who do not have a resemblance of mod- 
ern freight-car repair shops; some are still making 
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freight-car repairs out in the open. A modern repair 
shop will increase the efficiency in labor at least 20 per 
cent and also establish a considerable saving in the 
conservation of material and small tools. 

“T believe that at the present time if a survey was 
made of locomotive shops, which some railroads have 
abandoned, it would be found that these could, at com- 
paratively small cost, be converted into suitable freight- 
car repair shops. 

“The location of repair shops is of great importance. 
They should be located where the density of traffic is 
the greatest and where there is a prevailing empty-car 
movement. Some years ago, the idea prevailed that 
repair shops should be scattered over the railroad, but 
that is not necessary. It is better to have one suitable 
shop with proper tools than several shops without facil- 
ities.” 

The Milwaukee evidently believes in the old adage 
that “a doctor should be willing to take his own medi- 
cine” for in 1931 it constructed a modern freight-car 
repair and car-building shop at Milwaukee, Wis., which 
has been instrumental in cutting the cost of schedule 
repairs from $199 a car in 1929, to $132 a car in 1936. 
In addition, a substantial amount of new equipment 
has been constructed in this shop, which is one of the 
best equipped in the country, particularly as to modern 
welding machinery, and is said to have more than paid 
for itself in the period of six years since it was built. 

One thing about freight-car repair work which can 
hardly be questioned is that in northern climates sub- 
ject to severe winter conditions, any heavy repair work 
which is performed out of doors is done with some 
more or less serious loss in efficiency. Higher railroad 
managements must be impressed with this fact, but 
perhaps not by such a drastic method as that followed 
on one railroad where the president was induced to 
inspect certain car-repair track work on a cold winter 
day and froze one of his ears during the inspection 
trip. A modern repair shop was subsequently built 
at this point, doubtless for economic as well as per- 
sonal reasons! 


Climb Out 
Of the Rut 


Is it advisable for mechanical-department supervisors 
and foremen occasionally to visit points on their own 
line or on other railroads, in order to compare practices, 
with a view to improving their own operations? An 
industrial engineer told a small group recently of some 
well worthwhile improvements he had suggested in 
the operating methods of an equipment repair plant. 
Asked why he could go in from the outside and suggest 
such improvements he shrugged his shoulders and said 
the people in charge of the plant had allowed them- 
selves to get into a rut. 
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Getting into a rut is an expensive business and it 
cannot be overcome by ordinary methods. Even men 
of constructive genius and plenty of initiative profit 
greatly by meeting and comparing notes with those 
who are engaged in like pursuits in other places. It 
does take time and it does involve expense to make such 
visits, but the average man will be sufficiently inspired 
and helped by such experiences to warrant the expend- 
iture of time and money. We know of one success- 
ful railroad shop superintendent who frequently takes 
a few hours off to visit manufacturing plants in his 
own community. True, their problems and methods 
are radically different from those in a railway equip- 
ment repair plant, and yet this shop superintendent 
almost invariably comes back to his own job with some 
good idea which can be applied to its peculiar opera- 
tions. 

How does the other fellow do the job? Don’t try 
to find what you are doing better than he is, but profit 
by trying to discover those ways in which he excels. 
The industrial engineers are not supermen. True, they 


„are specially trained to discover weak spots and sug- 


gest better practices—the important thing, however, 
is that they keep their eyes and minds wide open at 
all times. Why not rip off the blinders and climb 
out of the rut; a trip to other shops or facilities on your 
own or some other road will make an excellent starter. 


Drill Tang 
Breakage 


An instructive engineering bulletin, recently issued by 
a nationally known tool manufacturer, calls attention 
to a well-known fact regarding the causes for drill- 
tang breakage which may well be re-emphasized. 
Drills and other cutting tools with taper shanks are 
driven by a combination of frictional contact with the 
drill socket and by the inter-lock of the tang at the end 
of the taper with the tang slot in the socket. Any 
attempt to drive the drill by either of these features 
alone, without the aid of the other, is likely to cause 
trouble which in some instances has been blamed on the 
drill maker. 

To prevent possible difficulties from this cause, two 
precautions must be observed, namely, to make sure 
that the drill socket is not excessively worn and that 
it is clean and free from dirt, chips or other foreign 
material. The suggestion may be made that, since the 
tang cross-section is smaller than any other part of the 
average drill, it might be enlarged to prevent failure, 
but this would make the drills unusable in present 
drilling equipment and this suggestion is therefore not 
practicable. Obviously, the solution is to keep the drill 
sockets clean and recondition them as often as inspec- 
tion shows that the socket has become worn out of 
round, bell-mouthed, or roughened on the inside. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Place More Emphasis on Safety 


The increase in business that has taken place in the last year 
or so has necessitated the rearrangement of a large percentage of 
the working force, a great many furloughed men have returned 
to duty and a sizeable percentage of new men have been taken 
into the service. These factors all tend to make accidents more 
likely to occur, 


The Human Side 


I like the Railway Mechanical Engineer, because, in spite of 
its highly technical articles it also contains a goodly supply of 
practical material that is extremely helpful to us in solving some 
of our more simple, everyday problems. Then, too, I like your 
human interest articles and comments. After all, man power is 
the most vital factor in our operations, in spite of the marvelous 
improvements that have been made in materials, equipment, ma- 
chinery and facilities. The degree of efficiency and economy 
which result from these things, however, depends upon the human 
element, which must construct, maintain, operate and control 
them. Frankly, I sometimes wonder whether we recognize the 
importance—yes, vital necessity—of properly training and culti- 
vating the human element in our organizations, in order to secure 
the best and most satisfactory co-operation from it. Do our 
supervisors and foremen, for instance, feel that they have the 
complete confidence of the management in dealing with the 
troublesome problems which confront them at every turn? Have 
they been coached or instructed as to how to deal with the 
workers, in order to inspire the highest type of teamwork? 
Where would a football team or baseball team get without 
thorough training in co-operative effort and endeavor? Are the 
executives doing all they should to train the supervisory staff 
in the art of management Are the foremen rightly approaching 
the problem of getting the best and most loyal service from the 
men under them? Are the men in the ranks and new recruits 
being properly trained, so that the railroads may take full advan- 
tage of more modern methods and practices, and thus more suc- 
cessfully withstand the various types of competition with which 
they are now confronted? 


Large Heating Surfaces 


In going through some of the older issues of the Railway 
Mechanical Engineer I noticed a comment about the remarkable 
heating surface of the 4-8-4 locomotives purchased by the C. & 
O. last year. The combined heating surface of this locomotive 
is 7,880 sq. ft., with an evaporating surface of 5,538 sq. ft. The 
C. M. St. P. & P. has a 4-8-4 locomotive which has a combined 
heating surface of 7,803 sq. ft., which is deserving of mention, 
I believe, as the second largest heating surface. 


Are We Railroaders Becoming Soft? 


“Hello, Boss!” 

Looking up from where I was working in the garden among 
my spring flowers I found Old Dave, who was pensioned by our 
railroad at sixty-five, ten years ago. “Why, hello, Dave, how 
are you?” I said. “I haven’t seen you for a long time, although 
I often think of you.” 

“Yes, I’m sure you do, Boss. I just dropped around this 
evening to let you know I got the nice letter which you sent 
me on my seventy-fifth birthday, although I don’t know how 
you remembered it. To realize that you did and that you went 
to all the trouble of writing a letter with your pen just made 
my birthday the happiest ever. It was the best present I got, 
and I want to thank you for doing it.” 

“Why, that’s all right, Dave, God bless you. You’ve made me 
happy, too, in coming around to tell me about it.” 


Blue Signal Rules Disregarded 


On the reverse side of our time cards we are cautioned to 
practice safety and put tools and apparatus in a safe and service- 
able condition, regardless of whether we have the approval of the 
foreman to use the necessary time and material. In addition to 
these very explicit instructions on the time cards, we are fre- 
quently reminded by bulletins and posters which originate with 
the Association of American Railroads that safety must be given 
first consideration. Production, however, has become such a re- 
ligion that the men will not dare take the required time to do as 
the rules and posters and bulletins dictate. By the most vicious 
coercion of inspectors by dispatchers, yardmasters and train 
crews, the blue signal rules are worse than jokes. Because of 
competition, very little dead time is allowed for a train to be in 
the yard. Consequently, pressure is applied and trains are in- 
spected and switched at one and the same time. Safety is a sub- 
ject that, in my opinion, should be given space in your magazine 
more frequently. : 


Light-weight Super Chief on the Santa Fe, with original Diesel locomotive—The new locomotive is now in service 
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The canopy discharge stacks on the roof of the West Albany paint shop 


Features of N.Y.C. West with a maximum of four cars in the paint shop at any 
one time. The number of passenger cars required in 
Albany Paint Shop the shops at one time has been reduced approximately 


one-third by the installation of the spray shop. The 
A passenger-car paint shop complete with canopy-type quality of the work done is improved by the provision 
exhausting units, explosion-proof equipment, and facili- of an adequate supply of filtered replacement air heated 
ties for replacing exhausted air with heated and filtered when and as required. 
air was placed in operation at the West Albany shops of The spray room, which was formerly a battery and 
the New York Central system on December 9, 1936. electric shop, is located at the south wall end of the main 
The arrangement of this shop together with its air- passenger-car erecting shop which is 420 ft. long, 200 ft. 
replacement facilities make it one of the best equipped wide and 28 ft. high under the roof girders. This build- 
of its kind in the country, and makes possible a scheduled ing is divided into four sections—A, B, C and the spray 
production of four cars every eight-hour working day, room—the latter of which is separated from section C 


Left: Two parallel exhaust n mome a 

canopies each 180 ft. long | y f EF r 
accommodate four cars— 
The canopies are divided 
into 18-ft. sections with 
separating bulkheads and 
one exhaust stack for 

each section 
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Right: A passenger car be- 
neath one end of a canopy 
ready for spraying—Note 
the ample. artificial and 
natural lighting facilities 
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by a fire wall. Sections A and B of the erecting shop 
have a total capacity of 26 cars on 13 tracks while section 
C has a capacity of 12 cars on six tracks which as a 
rule are reserved for puttying, knifing, and sandpapering 
cars before they go to the spray room for finish painting. 
The erecting shop and spray room are provided with 
transfer-table facilities on the east and west sides which 
make for greater flexibility in shop operation and expe- 
dites car movements in and out of the shop. All car 


Height ofall 
Stacks 


¢Sprinklers and 
Cleanaut Doors 


Section through the paint shop 


movements in and out of the spray room are made dur- 
ing the noon hour or during the night. 

The spray room is 200 ft. long and 42 ft. 9 in. wide 
inside. There are two tracks in the room which accom- 
modate two cars each under exhaust canopies 180 ft. long 
made up of 18-ft. sections with separating bulkheads and 
one exhaust stack for each section. The roof of the 
spray room above the track adjacent to the south wall 
of the room is 28 ft. high, while a bay above the track 
adjacent to the fire wall extends the roof to a height of 
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Left: Air for 

room is drawn in through a 

set of louvers and passes 

to a bank of spun-glass 
filters 


Right: The outlet side of 
the filter bank—The air 
passes over the heating 


coils shown at the extreme 

right or by-passes the coils 

through the door shown in 
the foreground 


37 ft. as shown in the sectional drawing of this room. 
Both sides of this bay, which is 9 ft. higher than the 
roof above the track nearest the south wall, have win- 
dows for its entire length of 200 ft. The south wall of 
the room, as will be observed from one of the illustra- 
tions, is approximately 60 per cent window space. 

Car trimming, and the paint spraying of small car 
parts, is done in a building apart from the erecting shop. 
Separate buildings are also used for washing cars and 
for repairing and fabricating removable car parts, in- 
cluding trucks, electric generators, batteries, air-condi- 
tioning equipment, and air-brake equipment. The main 
car-shop offices, as well as blowers, filters, and heater 
units for heating, filtering, and replacing exhausted air 
for the spray room, are located on the second floor of 
the main erecting shop. 


Air Replacement Facilities 


The equipment for the spray room includes units for 
heating, filtering, and delivering the air introduced into 
the spray room, and also induced-draft fans in the ex- 
haust stacks of the spray canopies for exhausting the 
air from the spray room. Based on an average of 12 of 
these exhaust fans in operation at one time, 307,000 
cu, ft. of air per min. will be exhausted from the room. 
Of this volume 107,000 cu. ft. per min., or 35 per cent 
of the total comes into the spray room by infiltration 
through openings around doors and windows. The re- 
maining 200,000 cu. ft. per min., or 65 per cent of the 
total, is replaced by mechanical means at a controlled 
temperature to maintain the average temperature of the 
spray room at 70 deg. F. during cold weather. 

Of the 200,000 cu. ft. per min. replaced by mechanical 
means, 100,000 cu. ft. per min. is furnished by two 
blowers each with a capacity of 50,000 cu. ft. per min., 
located in a heating room on the second floor above 
section C of the erecting shop; 75,000 cu. ft. per min. 
is delivered by a blower which was formerly a part of 
the erecting-shop heating system, and 25,000 cu. ft. per 
min. passes from section C of the erecting shop 
through ten 134-ft. by 634-ft. filter-equipped openings 
in the spray-room fire wall. Two unit heaters, each 
with a capacity of 12,500 cu. ft. per min. are located 
near the roof of section C of the erecting shop, as shown 
in one of the illustrations, to compensate for the heat 


the spray 
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loss occasioned by the 25,000 cu. ft. per min. of air 
which passes from this section to the spray room 
through the ten filter openings in the fire wall. 

The 75,000 cu. ft. of air per min. furnished by the 
blower which was formerly a part of the erecting-shop 
heating system is filtered before being delivered to the 
spray room, and when required it can be heated to a 
maximum temperature of 126 deg. F., which tempera- 
ture may be required to maintain a spray-room tempera- 
ture of 70 deg. F. with infiltration of extremely cold 
outside air through doors and windows. The air from 


ft. ducts over the top of the canopy nearest the south 
wall of the room. These two ducts are 314 ft. square for 
their entire length of 100 ft. The duct nearest the south 
wall of the spray room has 1-in. by 15-in. slots in the top 
side spaced 11 in. apart. The other square duct has 1-in. 
by 15-in. slots in the top side spaced 5% in. apart. All of 
these three ducts over the canopies have back-draft 
dampers located 3 ft. from their ends. The slots in the 
three ducts over the canopies diffuse the air at very low 
velocities over the portions of the canopies equal to the 
length of the ducts, with the remainder of the air being 


this blower is delivered by two ducts, one at each end 
of the spray room. Each of these ducts runs the width 
of the spray room and is located beyond the ends of the 
canopies and above their lower side; both ducts are 
drilled with 114-in. holes in the side nearest the canopy 
and in the bottom for diffusing the air at low velocities 
into the spray room. 

The 100,000 cu. ft. of air per min. supplied by the 
two blowers in the heating room above section C of the 
erecting shop, is drawn in through louvres in the east 
side of the shop; the louvers can be blanked off by hinged 
doors to control the volume of incoming air as required. 
This air then passes through a filter bank 21 units wide 


and six units high containing 126 throw-away type spun- . 


glass 20-in. by 20-in. by 2-in. filters. From the filters 
the air passes through two fin-type coil heater banks 
which have a sliding partition between them for regu- 
lating the volume of air which passes over the heater 
coils; the volume can be controlled so that the maximum 
temperature of the air delivered to the spray room will 
be 126 deg. F. 

The heated air from one of the 50,000-cu-ft.-per-min. 
blowers is delivered to the spray room through a side 
outlet into a 75-ft. duct which runs into the spray room 
over the exhaust canopy nearest the fire wall. This duct 
is made in three 25-ft. sections 3 ft. 6 in. wide, with 
heights of 7 ft. 3 in., 6 ft. 4 in., and 5 ft. 4 in., respec- 
tively. This duct has two rows of 1 in. by 15 in. slots 
spaced on 4 in. centers cut in the top and in the side 
facing the fire wall. The air from the other 50,000-cu.- 
ft.-per-min. blower passes through a Y-connection bottom 
outlet and is delivered into the spray room by two 100- 
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Left: Outlet duct from one 

of the 50,000-cu.-ft.-per- 

min. blowers—Top: The 

two outlet ducts from the 

other 50,000-cu.-ft.-per- 
min. blower 


Right: The erecting-shop 
side of the fire wall show- 
ing filters for the air en- 
tering the spray room from 
section C of the erecting 
shop—Bottom: The inlet 
and outlet sides of the filter 
banks in fire wall between 
Section C and the paint 


= 


Left: The two heater coils 
with the separating door 
wide open for passing a 
minimum amount of air 
over the two coils—The 
filter bank can be seen 
through the door 


Right: The heater coils with 
the separating door closed 
for passing a maximum 
amount of air over the two 
coils—During extremely 
cold weather the air can be 
heated to 126 deg. F. with 
the doors in the position 
shown in this view 


One of the two unit heaters in section C of the erecting shop, each 
of which replaces 12,500 cu. ft. of air per min. that passes through 
the fire wall between section C and the spray room 


blown from the ducts at a velocity which does not ex- 
ceed 3,000 ft. per min. 

The design of all five ducts in the spray room is such 
that the air is delivered into the spray room at velocities 
which eliminate all drafts. This provides comfortable 
working conditions in the spray room and improves 
exhaust conditions. With an average of 12 exhaust fans 
removing an air volume of 307,000 cu. ft. per min. from 
the spray room, 23,400 B.t.u. per hour are required of 
the heating system to maintain a spray-room temperature 
of 70 deg. F. with an outside temperature of O deg. F. 
However, 23,900,000 B.t.u. per hr. are available from 
the combined heating units which will take care of heat- 
ing extra air drawn into the spray room by infiltration 
through openings around doors and windows; this total 
will make up the entire heat loss in the 307,000 cu. ft. 
of air per min. exhausted through stacks. 

The steam supplied for the fin-type heaters previously 
mentioned is taken from the main shop supply line and 
is reduced from 120 Ib. per sq. in. to a maximum of 60 
lb. per sq. in. A thermostat in the steam line to the unit 


Railway Mechanical Engineer 
JUNE, 1937 


The fan room above section C of the shop—The duct in front of the 
room delivers 75,000 cu. ft. of air per min. to the paint shop from 
the erecting-shop heating system 


heaters will shut off the 50,000-cu.-ft.-per-min. blowers 
in the event the steam temperature falls below 240 deg. 
F. This precaution is taken to prevent the coils from 
freezing should the steam pressure and temperature fall 
to such a point where sub-freezing air drawn over the 
heaters might freeze the coils. 


Canopy Exhaust Equipment 


The two exhaust canopies in the spray room are 180 
ft. long and are made up of 18-ft. sections with separating 
bulkheads and one exhaust stack for each section. Thus 
the amount of air exhaust from the room can be con- 
trolled as required, the number of sections in operation 
being determined by the location and number of spray 
operators working. The exhaust stacks have clean-out 
doors and dampers, the latter of which are kept closed 
when the section is not being operated, thus economizing 
in heating costs by preventing the escape of air from the 
room at such points where exhausting facilities are not 
needed. 

The exhaust: stacks have weather caps designed to pro- 
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Top: Finished car leaving 


erator, thus protecting him from all fumes and odor. 
These fumes and odors are-carried into the canopy and 
exhausted by the fans in the stacks. Distributing plates 
in the floor ducts are used to maintain a uniform air- 
delivery pressure through the slots at velocities which 
can be varied between 200 and 500 ft. per min. The 
sectional drawing of the spray room shows blower loca- 
tions and delivery ducts. All four blowers are located 
in spray room and delivery ducts from those on the south 
wall lead directly to floor ducts while those on the fire- 
wall pass through the wall into section C and return 
through the wall at its base into floor ducts. All of these 
ducts are shown in the sectional drawing of the paint shop. 

The canopies in the spray rooms are fitted with de- 
flectors so that the flow of air from the floor slots can 
be diverted to permit air flow directly upward past the 
side of the car, through the car for interior painting, or 
across the top of the car for roof painting; in the latter 


the paint shop—The inlet 

air louvers can be seen 

above the car—Left: One 

of the 50,000-cu.-ft.-per- 
min. blowers 


Right: Dolly used in the 
paint shop when spraying 
upper sections of car sides 
—The insert shows the 
compensating device on one 
of the dolly wheels to pre- 
vent tipping when running 
over floor irregularities— 
Bottom: Artificial lighting 
facilities include thirty 300- 
watt lights at each edge of 
each one of the canopies 


tect the interior from all weather conditions and to allow 
the air to pass out to the atmosphere with a minimum 
of resistance. Sufficient clearance between the roof and 
the exhaust piping is obtained by the use of roof collars. 
Sheet-metal aprons, installed directly above and as a part 
of the roof-collar assembly, are furnished for the de- 
flection of rain, sleet and snow. 

The fans for exhausting the canopies are driven by 
motors located outside the stack and connected to the fan 
by means of V belts. The V belts are covered with a 
cast-iron vapor-proof housing and cover plate sealed with 
a rubber tube gasket, thus avoiding fire hazard and con- 
forming to the Underwriters’ Code. The fan shafts run 
on ball bearings. 

Air ducts of steel and concrete construction are utilized 
for forcing a current of air upward through longitudinal 
slots in the floor. These slots parallel the track and run 
the entire length of the canopies. The location of these 
slots and ducts can be observed in the illustration show- 
ing a sectional view of the spray room. Air for these 
ducts are furnished by four 714-hp. explosion-proof mo- 
tors directly connected to fans which circulate spray- 
room air. The narrow curtain of air from the floor 
slots passes upward between the car and the spray op- 
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case the air is passed over the car roof and upward 
through an opening, thence directly through the stack. 
Spray-Room Lighting 

As previously mentioned the south wall of the spray 
room is approximately 60 per cent window space and the 
roof bay above the canopy nearest the fire wall has win- 
dows on both sides for its entire length of 200 ft. Gen- 
eral artificial illumination is furnished by 120 vapor- 
proof 300-watt lights, 30 of which are located at the edge 
of each side of the two canopies, the arrangement of 
which can be observed in several of the illustrations. 
These lights are mounted in vapor-proof reflectors at 
approximately 6-ft. intervals along the lower edges of 
the canopies. There are also six batteries of three 200- 
watt 75-ft. extension lights in the room which are used 
for interior car painting ; these lights are enclosed in steel 
guards and vapor-proof glass protectors. All switches 


Duct at one end of the spray room which delivers filtered air from 

the shop heating system—This duct at the west end of the room, 

and a similar one at the east end of the room deliver 75,000 cu. ft. 
of air per min. 


for the overhead and extension lights are controlled by 
explosion-proof toggle switches. 


Control Circuits 


Main switches for the operation of all motors and for 
the overhead lighting units are located adjacent to the 
heating room above section C of the erecting shop. They 
are controlled remotely from push-button stations placed 
in gangs at four points on the side walls of the spray 
room. The main switches can also be controlled man- 
ually at the switch, so that a maintainer, working on one 
of the motors, can disconnect the circuit at the switch 
without any danger of someone starting it from the push- 
button station. 


Spray-Room Painting Facilities 
The spraying facilities includes ten 5-gal., one 10-gal., 
and two 15-gal. spray tanks. The air pressure for the 
spray guns varies from 10 to 20 Ib. at the tanks and from 


40 to 60 Ib. at the transformer which is the pressure at 
the head of the spray gun for atomizing the paint. 
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A self-propelled dolly, shown in one of the illustrations 
is used by the spray operators for painting the upper car 
exteriors. This dolly is of all-welded construction, and 
is fitted with four 6-in. rubber-tired wheels, one of which 
is provided with a sprocket wheel with a driving chain 
attached to a large driving sprocket mounted on the rail 
above the dolly platform. The spray operator can 
move and can guide this dolly by means of this chain 
drive and steering apparatus along the side of the car 
as the spraying proceeds. One of the wheels of this 
dolly is designed with a spring-actuated adjustment to 
prevent unbalancing or tipping of the dolly when it 
passes over floor irregularities; this arrangement is 
shown in one of the illustrations. 


Sequence of Car Repair Movements 


When a passenger car arrives at the shops it is 
stripped and if a complete paint job is required all old 
paint is removed and the car is placed in the spray room 
where a priming coat is applied. 

All removable car equipment, including air-brake, 
electric and air-conditioning equipment, as well as up- 
holstery, doors and windows are removed to various 
shops for repairs. Trucks are placed in a truck shop 
with a capacity of 12 car sets where they are dismantled 
and repaired. 

After the cars are repaired they are moved from the 
erecting shop to a wash shop which has a capacity of 
eight cars on four tracks, where all operations inci- 
dental to preparing the car for painting are performed. 
The car is then taken outside the wash shop and the 
underneath parts are sprayed. Sheet-metal shields made 
to window size but with holes cut in the centers for ven- 
tilation purposes when painting the car interiors are ap- 
plied in place of the sash. The car is then placed in 
section C of the erecting shop where puttying, knifing 
and sandpapering are done. The cars are then blown 
out and placed in the spray room for applying finishing 


One of the individual spray booths in the trim shop—Each beoth is 
equipped with exhaust fans, complete spray equipment and adequate 
lighting facilities 
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coats to both the interior and exterior of the bodies. In 
painting car interiors the wall surfaces are sprayed first, 
after which they are masked by hanging curtains from 
the side-plate molding; finishing coats are then applied 
to the ceiling. The window sill and side-plate molding 
are cut in afterwards with a brush. A passenger car is 
completely painted, including priming, knifing, puttying, 
sanding, surfacing and application of finishing coats, 
in five days. The average head-end car is completed in 
four days. The car is lettered, and two coats of clear 
penciling applied over the lettering in the trim shop 
while the car is being finish trimmed. 


Work in the Trim Shop 


The trim shop is equipped with cabinet shop and spray- 
painting facilities to permit complete reconditioning of 
all trimmings in that shop. The spray-painting facilities 
consist of two 20-ft. and four 8-ft. spray booth equipped 
with exhaust fans and vapor-proof lights for spraying 
small car parts such as luggage racks, sash, lighting fix- 
tures, hardware, dining-car chairs, and all other trim. 

After trimming, the car is completed by applying bat- 
teries, electric lights and shields, seat backs and cushions, 
and all hardware. The air, steam, water and electric 
systems are tested and the car is gaged, adjusted for 
height and weighed. Upon completion, the cars are de- 
livered to the transportation department. 


Wabash Expedites 
Triple-Valve Repairs 


The fact that whenever repair operations are adequate 
in volume and sufficiently repetitive in character, rail- 
roads are not slow to organize them on a production 
basis, is nowhere better exemplified than in the case of 
triple-valve repairs as now handled at the Wabash shops, 


row-gaged track which extends entirely around the air- 
brake room. 

This track arrangement is similar to that employed 
at the Sayre, Pa., shops of the Lehigh Valley, but has 
been changed in a number of particulars to adapt it to 
the space and other requirements peculiar to Decatur 
shops. For example, the floor layout is more compact, 
being included in a space 32 ft. long by 29 ft. wide 
in one corner of the shop. The main triple-valve repair 
bench is located against an outside wall with windows 
of ample area to admit plenty of daylight. In addition, 
the shop walls are painted white and supplementary 
light is provided when needed by eight 300-watt electric 
lights equipped with modern reflectors and suspended 
from the roof framework. 

The track runway which surrounds the air-brake room 
is made of %-in. by l-in. rectangular steel rails, spaced 
11 in. apart and welded on cross plates which are, in 
turn, welded to short vertical 3-in. pipe sections which 
support the rails 28-in. above the shop floor. The 
radius of the outer rail of this track at each corner is 
6 ft. A 5-ft. bridged opening is provided for the en- 
trance and exit of trucks and trailers loaded with triple 
valves. 

The carriages, 16 in number, are made of %-in. sheet 
steel cut out at the corners, bent and welded to form 
shallow boxes which are mounted on small wheels. 
Each carriage is 8% in. wide by 28 in. long by 4 in. 
high, and is designed to accommodate four triple valves. 
As shown at C in one of the illustrations, four half-circles 
are cut in each side of the carriage to accommodate the 
triple-valve graduating stem nuts and the retarding de- 
vice bodies, thus positioning the triple valves and allow- 
ing them to rest neatly in the carriage. The carriage 
wheels are equipped with Hyatt roller bearing wheels 
for greater ease of movement. 

Equipment used in this air-brake room includes an 
air-motor-driven stripping machine Ş and work bench 
located inside the rail near the back wall; a long work 


Modern-equipped air-brake room of the Wabash at Decatur, IIl., featured by excellent lighting conditions and the provision of a triple-valve 
: carriage track 


Decatur, Ill. Since June 1936, triple-valve repairs for 
the system have been handled in this modern air-brake 
room, a feature of which is the progressive movement 
of the valves in an orderly manner from one repair 
position to the next on small carriages which move 
freely and always in one direction on an elevated nar- 
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bench with four triple-valve stands T, material bins, etc., 
under the windows; two 3-T test racks, equipped with 
counterweighted electric nut-tighteners M and separated 
by a 5-ft. work bench; a small capping bench; a third 
3-T test rack R, available for use when necessary ; work 
bench W; and UC test rack U. The stripping bench is 
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equipped with a nut-removing machine driven by air 
motor S, the drive shaft being provided with flexible and 
slip joints, and a head in which adapter sockets may be 
easily applied for the different size nuts used on cylinder 
caps. Similarly, at the two 3-T test racks most com- 
monly used, a counter-weighted electric nut-tightening 
device M is provided which may be readily pulled down 
and used in tightening cylinder-cap nuts. An adjustable 
slip chuck on this device permits tightening nuts to 


The usual testing procedure is followed on the 3-T 
test rack where the first operation is to apply the feed- 
groove test device and make sure that the feed groove is 
within the desired limits of wear. On removal of the 
feed-groove testing device, the cylinder cap is applied, 
using the electric motor-driven nut-tightening device M. 
Other tests are made in accordance with the code of 
tests specified for this equipment. After testing, each 
valve is placed back on the carriage and moved to the 


Track and carriage details are shown in the foreground of this view of the Decatur shop air-brake room of the Wabash 


exactly the desired tension without danger of stripping 
the threads. 

In the operation of this air-brake room, triple valves 
are delivered on a trailer which holds about 40 valves, 
through the 5-ft. bridge opening in the rails. The triple 
valves are passed to the stripping bench where they are 
disassembled, blown out with air and all parts washed 
with kerosene. The cylinder-cap graduating stem and 
spring are gaged and if OK, the cylinder caps are sent 
directly to the 3-T test racks for subsequent assembly 
on the repaired valves after the feed-groove tests are 
made. 

Other parts of the valves are loaded in the carriages 
and moved to a position opposite the triple valve repair 
stands. Here each cylinder is gaged and if beyond the 
predetermined limit of wear, held out for shipment to 
the manufacturer for the renewal of the bushing. If the 
bushing is in good condition, the piston ring is fitted and 
the slide and graduating valves spotted in accordance 
with the usual practice. A metal polish with exceedingly 
fine abrasive action is employed for all lapping and the 
use of files is prohibited. The check valve is ground in, 
a new rubber seat applied in the emergency valve and 
the check-valve case applied to the triple body, with a 
new gasket if necessary. The retarded-release parts 
are checked and the triple valve reassembled with the 
exception of the cylinder cap, then being replaced in the 
carriage for movement to the test rack. 
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capping bench, where a protection cover is applied and 
the valve loaded in a trailer for movement to the store 
room, and subsequent shipment to outlying points as 
needed. 

The production in this well-organized air-brake shop 
is dependent, of course, upon the demand for triple 
valves and the number of men-employed. It may also 
be said that the number of valves repaired per man per 
day varies considerably, dependent upon the condition 
of the valves, some of which may be badly worn and 
others only slightly. The force usually employed at this 
shop consists of five mechanics, one helper and one ap- 
prentice. The output averages 80 valves per eight- 
hour day which includes complete overhauling, testing 
and capping ready for shipment. 


Procress.—Millions of words have been spoken and written 
about railroads, and among those which linger in the mind are 
a sentence or two from a speech M. W. Clement, president of 
the Pennsylvania, made some years ago. He said: “All I ask 
you to do is to watch the trains go by and you will say to your- 
self: ‘Without any fuss, without any blowing of horns, here is 
an exemplification of the progress of American history; a prog- 
ress just as great as that made by any other industry. Here 
is an industry—transportation—that has tied this country to- 
gether from its very birth.’” 


279 


IN THE BACK SHOP 
AND ENGINEHOUSE 


é6Too much overtime, too many engine failures, too 
much material, too much valve oil, too many personal 
injuries,” Jim Evans, roundhouse foreman on the S. P. 
& W. at Plainville, remarked as he thumbed through the 
pile of letters, traingrams, and messages on his desk. 
“Seems there’s too much of everything but locomotives.” 

“Yeah, they are never satisfied,” John Harris, the 
roundhouse clerk replied. “If locomotives ran on free 
air some of the big bosses would holler.” 

“The cost of turning engines here is pretty high, but 
blarned if I see how we can cut down any under the 
circumstances.” Evans bit off a hunk of “horseshoe” and 
started to the roundhouse. 

The 5087 that had just come in on a drag was stand- 
ing on the lead. Engineer Hawkins who came in on her 
was looking the engine over. Evans turned and went 
to see what the engineer had to say about the engine. 

Hawkins had plenty to say and he wasn’t bashful about 
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saying it. The booster wouldn't cut in except when go- 
ing down hill, the water pump was on a sit down strike, 
valve and piston packing was down and the locomotive 
had less power than the Republican party last presi- 
dential election. 

Evans listened to the engineer’s recital of the loco- 
motive’s defects, spat reflectively, and asked: “Is that 
all that’s the matter with it?” 

“No, the air pump is lazy and she rides like a log 
wagon on cobblestones.” 

“O.K., we'll get her fixed up.” 
started to the roundhouse. 

“I forgot to tell you she don’t steam good, either,” 
Hawkins hollered at the departing foreman. 

Evans stopped at the drop-pit to see how the 5090 
was coming along. It wasn’t coming, at least, not very 
fast. The two machinists and their helpers were giving 
excellent imitations of relief workers on a Saturday after- 


Evans turned and 
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noon. One of the nut-splitters was doing nothing; the 
other three men were helping him or vice versa; the 
foreman couldn't tell by looking. 

“Waiting on machine work,” one of the nut-splitters 
explained. 

“Well, see if you can’t find something that needs doing 
while you're waiting,” the foreman told them. “If you 
can’t, there’s plenty of running repair work.” 

“Martin was starting to bore the driving-boxes when 
I was in the machine shop,” the machinist replied. 

Evans went to the machine shop to see why the delay. 
He knew without looking. 


[Like many other roundhouses, the machine shop at 
Plainville is like a car with sticking brakes in a train. 
Not only does it retard progress, but it takes more power 
to keep the whole thing moving. Most of the machines 
are antiquated heirlooms. Good machines in their day, 
like Model T cars, but not exactly suited for present 
requirements. 

The machines in the shop at Plainville were not in- 
stalled, they were accumulated. Each machine in the 
building represents improvement made at some other 
shop. Some of them saw service at many points before 
finally being sent to plainville as the last step to the 
scrap car, like a homeless aged person sent to the poor- 
house to wait for the final call. 

There is one difference with the machines, they don’t 
idly wait for the call of the scrap car. True they are 
idle much of the time while repairs are being made or 
waiting for new parts while stores department officials 
frantically search files for name and address of the manu- 
facturer that years before built the machine. In many 
instances, the genealogy of machines is a closed book. 
Like that of Father Divine, no one knows from where 
they came. In such cases, replacement of worn out or 
broken parts becomes a costly, tedious process of manu- 
facturing without proper facilities. 

When Evans entered the machine shop, he found 
everyone busy as ants before a rain. Martin had one 
of the driving boxes centered on the face plate of the 
boring mill. The machinist was on his knees beside the 
machine. Judging by the expression on his face, he was 
praying for the boring mill to fall to pieces—very’ small 
pee scattered where no one would ever find 

em. 

“What’s the trouble?” Evans asked. 

“The damned clutch !—every time I try to take a cut 
it slips, then when I want to stop the machine it sticks,” 
the machinist said. 

“Get it going soon as you can. The boys on the drop- 
pit are waiting for them driving-boxes.” 

At the big planer, Morris was planing a guide, but 
not according to one definition of planing as given by 
the dictionary: “to make smooth ” , 

Evans looked at the serrated surface of the guide. 
“No wonder cross-heads wear out so quick! That’s 
rough enough to cut all the babbitt off before it’s made 
ten miles.” 

Morris, thinking he was being criticized, spoke up, 
“Yeah. it’s pretty rough, but Id like to see anybody do 
a good job with this outfit.” 

“Maybe we'll get a surface grinder for finishing them 
some of these days,” Evans told him, but without much 
assurance in his voice. 

King, another machine hand, with the aid of a chain 
fall hung from a beam overhead, two laborers and a 
helper, was centering a piston and rod in an antedi- 
luvian eighteen-inch lathe. It was necessary to “gap” 
the lathe to accommodate the piston. 
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At another eighteen-inch lathe nearby, a machinist was 
making the cuttings fly from a brass bushing. Some of 
the gears in the lathe had worn out and had been re- 
placed with ones made by hand by drilling and filing the 
teeth. Those gears represented many hours of painstak- 
ing labor, but the teeth didn’t mesh accurately and the 
lathe sounded like a Shay locomotive coming in with its 
last load of logs. 

A stack of brass castings flanking the lathe told how 
far behind the machine work was. Evans took a fresh 
chew and went back into the roundhouse. 

The drop-pit gang was still stalling, waiting for ma- 
chine work. Evans told them to pull the pistons out of 
the 5087 while they were waiting. “Pll be down and 
look them over when you get them out,” he said. 

“Say, Mr. Evans, the 5066 has got a crack in the dia- 
phragm plate,” Joe Lynch, a boilermaker, panted. ‘“She’s 
called,” he added. 

Evans scratched his head abstractedly, then turned and 
started towards the lower end of the roundhouse. He 
stopped at stall 17 by the side of the 5091. 

“How’s she coming?” the foreman asked the inspector 
who was looking the engine over. 

“Not bad, several little jobs, and there’s way too much 
lateral on the main drivers,” the inspector replied. 

“Tell Carter and Cox to start working her. Got to 
use her right away in place of the 5066.” 

Evans checked the lateral between the wheel hub and 
driving-box of the left main driver. He shook his head 
and went to the other side. Hope vanished at first glance. 
He didn’t need a scale to see that running the locomo- 
tive with that amount of lateral was nothing less than a 
bid for a Form-5 if a government inspector caught it— 
and the inspector assigned to that district must be a 
seventh son of a seventh son. If not clairvoyant, he’s 
mighty accurate reading the present when it comes to 
Federal defects on locomotives. 

Form-5’s are about as welcome on the S. P. & W. as 
red ants at a picnic. They should be white instead of 
pink, because when a foreman gets one it makes him 
feel blue; when the master mechanic gets through tell- 
ing him, his face is red, and everybody concerned gets 
“Hail Columbia” from the higher officials. 

Evans was in a predicament. There was no other 
engine available for the fast fruit train and he didn’t 
want to take too much of a chance. 

Suddenly he turned and headed for the babbitt shop 
between a run and a walk. A pot of molten metal was 
bubbling on the fire. The babbitt man was getting ready 
to pour some cross-heads. He was testing the tempera- 
ture by dipping a smooth pine stock in the hot metal 
when the foreman came in. 

“How is it?’ Evans asked. 

our ?” 

The babbitt man looked at the stick. “Just about.” 

“Get a piece of one-inch hose five or six feet long and 
bring a big ladle of metal down to the 5091. Tell 
aaa I said to help you. Have the babbitt good and 

ot.” 

“What you want us to do?” 

“T’'ll be down there,” Evans told him and went to the 
roundhouse office to tell the clerk to call the dispatcher 
and give him the change of engines on the fruit train. 

Evans was waiting on the right side of the 5091 when 
the coppersmith and babbitt man got there. Malone, the 
coppersmith, was an old head and had an idea of what 
the foreman wanted done. 

“Which one is it?” he asked. 

“Right here,” Evans replied. “Be sure the hose fits 
up good and snug. .. . Help him hold it in place,” he 
told one of the machinists, “and put on your goggles.” 


“About hot enough to 
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When the hose was drawn up in place to close the out- 
side of the gap between the hub and driving-box, Evans 
told the babbitt man to fill the space with the molten 
metal to take up the lateral on the right side. There was 
still enough lateral on the left side. 

When cooled enough to set, the babbitt appeared to be 
stuck solid to the polished outside end of the main driv- 
ing-box. A little chipping with a chisel smoothed the 
rough edges of the metal. 

“Well, I hope it makes a trip without falling off,” 
Evans said fervently when the job was finished and the 
hostler started backing the 5091 out of the house. 


"Ture wasn’t anything called to run for a couple of 
hours. Evans went back to the office for a few minutes 
rest. While resting he could look over work reports, 
sign some requisitions for material, figure out the engine 
lineup, and read any mail that had come in. 

The correspondence on his desk wasn’t heavy, but it 
was hot. One letter in particular from the master me- 
chanic quoting the superintendent of motive power in- 
timated that from the number of bull rings used at 
Plainville they must think bull rings were bought at 
Woolworth’s with special consideration for quantity. He 
further suggested that just because brass was yellow no 
one need think it came in bunches like bananas. 

While the foreman was reading the mail, one of the 
machinists that had been working on the 5087 came in. 
“We've got the pistons pulled,” he told Evans. 

“How do they look?” 

“Blowing pretty bad. Both sides will need new bull 
rings and the cylinders should be rebored; they’re con- 
siderable out of round.” 

The cylinders were out of round, no denying that. 
Evans knew it before he calipered them. New bull rings 
would only correct the trouble temporarily. 

“Well, you fellows go back to the drop-pit. 
should have the driving-boxes finished by now.” 

Evans found machinist Cox and told him to bore the 
cylinders on the 5087. 

The nut-splitter groaned and began to gather up his 
tools. Martin came by holding a pair of calipers like he 
had something on a stick that didn’t smell good. 

“How in the dickens can a man make bushings to fit 
when the pin and hole in the rod are as bad out of round 
as that?” The nut-splitter pointed with his thumb over 
his shoulder. 

“What engine?” 

“The 2768—main pin. I’ve made a new bushing 
every trip for the past two months and they come back 
pounded out,” Martin said. “If we had a crank pin 
grinder of 

“Yeah, I know,” Evans interrupted. “If the pins were 
true, bushings would run better and last longer, but I 
don’t see much chance of us getting a pin grinder; they 
cost a lot of money.” 

Evans felt like saying more. He felt like saying that 
pin grinders cost money, but so do bushings, and the 
labor putting them in adds up, to say nothing of delays 
caused by hot pins. Burning out worn pins and replac- 
ing them with new ones cost money too, especially with 
the facilities for doing it at plainville. Heating the 
wheel hanging a ram in place, an occasional miscalcula- 
tion of expansion with a new pin sticking and having to 
be burned out—Evans thought of all that as he walked 
down towards the 5087. 

Cox and his helper had with the help of two laborers 
lugged the cumbersome boring bar down to the locomo- 
tive and were setting it up. The helper had gone in 
search of an air motor while Cox centered the bar in 
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the left cylinder. They were getting along as well as 
ae be expected. The foreman went on through the 
ouse. 

It was mid-afternoon when Cox got the boring bar all 
set and ready for the first cut in the cylinder. 

Cox is about the only machinist in Plainville that has 
any luck with the old boring bar at all and sometimes he 
has a lot of trouble. The front end support has been 
broken and welded on one side and requires a washer 
of just the right thickness under it to line up. Hay wire 
is used to stay the air motor that runs the machine. When 
set up, the outfit looks like something Rube Goldberg 
might have constructed and works very little better. 

Cox turned on the air; the bar started to turn. The 
feed wouldn’t work. It took thirty minutes of tinkering 
and cajoling before the recalcitrant feed decided to co- 
operate and the cut was started. The tool bit into the 
metal; the air motor stalled. The machinist gave it a 
twist with his hand to start it again. That time it kept 
going, the tool chattering its way through. Evans came 
by and watched a few minutes. 

Ten minutes later the air motor operating the boring 
bar quit cold. About that time the stationary fireman 
came in. He was looking for Evans. “The air com- 
pressor—it’s broke down,” the stationary fireman told 
the foreman. 

Evans swore under his breath. :“I don’t see how they 
expect us to keep locomotives running with machines 
that need more work on them than the locomotives,” he 
growled. 

“What am I going to do about boring the cylinders ?” 
Cox wanted to know. 

“How you getting along?” 

“A finishing cut will finish the left one.” 

Evans squinted one eye thoughtfully. ‘Well,’ he said, 
half to himself, “tell the hostler to run the 5074 in the 
stall next to the 5087. Use air from her reservoir to 
finish the left cylinder with. Better work overtime to 
finish it.” 

“What about the right one?” 

“Let it go. We'll put in a new bull ring and packing. 
It'll run a few trips.” 

It would run a few trips—blamed few—and there’d 
be more letters “why so many bull rings, why so much 
valve oil, why so much overtime, why didn’t locomotives 
make time with full tonnage.” Evans knew it, but— 
locomotives have to run, so what the hell —— 

Evans went to the storeroom to see if they had plenty 
of bull rings and bushings ordered. 


Combination Lifter for 
Locomotive Parts 


A lifter incorporating a number of various attachments 
which can be slipped onto the device is being used in the 
erecting shop of the Norfolk & Western at Roanoke, 
Va., for removing and applying such locomotive parts 
as driving springs, expansion joints, high-pressure cross- 
over steam pipes, stoker parts, cylinder heads, grate- 
shaker cylinders, lift shafts, valve-gear frames, power 
reverse gears, crossheads, and crosshead guides. The 
drawings show the lifter and nine of the various attach- 
ments, from which it will be noticed that the attachments 
can be quickly applied and removed. Other illustrations 
show the device in use. A handle made of pipe, which 
can be inserted and locked in either of two sockets in the 
back of the upright member of the lifter, is used to guide 
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the device. Wheels on the back of the upright member 
facilitate the rolling of the lifter about the shop without 
the aid of a crane. 

Attachment No. 1 is used for lifting Ragonnet power 
reverse gear. Attachment No. 2 is for lifting front cyl- 
inder heads, line shafts, crossover steam pipes, high- 


vice and can be turned back to permit the application of 
other attachments. Chains are used with attachment No. 
5 for swinging driving springs under the lifter so that 
the springs can be hoisted over driving wheels. Section 
AA of attachment No. 5 shows a locking device to hold 
the attachment in or out of position when on the lifter. 


d 


aes + 


ya 
I 14 H i A 
i Peta 27-3 z tS 
eae = oe A R T s Š 
i gt. ae TS a oa ¥ Lift for springs, bolted to "Yee ! as 4” 
: by 26 links A dia 2 frome with ‘g dia. x 4'4" bolt, Pig z 
i À o Baa. with castle nut. Throw back to al OS 
! h a Chain, 2-thus, Steel | this position wher not inuse Na By 
Ret Shain, | 1 Saa8 
w “(3 Links See thee 
i iL 4 Fox ee 
h'ag hx2fA1.| gas § 
jeach side welded| NIA | 
\to3%stern of T | SE 1 
i | al a | 
! ma 
Piip TEA 
A + es 3x3 + _ GSB es 
ose ATY Z W 
T Ò j; > iy i a | 
! | t.e j 
A EEEE E ee ke gee zi 74 J $ s 
~-/4—; 2-4"sections of 2”ex.h. steel pipe, A 
slotted for dowel on handle 6S 
Reinforcing plate welded over slot. f 


Assembly of the lifter used in the erecting shop of the N. & W. at Roanoke, Va. 
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pressure steam-pipe elbows, and with an extension 
added is used for applying fire doors and stoker parts. 
Attachment No. 3 is for applying back cylinder heads. 
Attachment No. 4 is used for applying steam-pipe ex- 
pansion joints. 

Attachment No. 5 is for lifting driving springs, trailer 
springs and crosshead guides; this attachment is bolted 
to the lifter as shown in the assembly drawing of the de- 


Attachment No. 6, of which there are two designs, is 
used for lifting Baker valve-gear frames. The slot at 
the end of the horizontal arm of the lifter is used for 
holding the No. 6 inside attachment in position. This 
slot is also used for blocking up spring-lifting attachment 
No. 5 by placing a bolt or other round stock in the slot 
under this attachment, thus raising it high enough to re- 
move and apply driving springs behind valve-gear 


Left—Spotting a driving spring in position with attachment No. 5. Center—Ragonnet power reverse gear being applied with attachment No. 1. 
Right—Lifter with no attachment being used for applying a crosshead 
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Attachment No. 4 for steam-pipe expansion joints 
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Left—Front cylinder head being handled with attachment No. 2. Cent er—Front cylinder head being applied with attachment No. 3. Right— 
Lifter with attachment No. 5 carrying a driving spring suspended on chains for placing it behind a driving wheel 


frames. A locking device used with this attachment, 
shown as Section AA, is the same as illustrated in the 
drawing of attachment No. 5. 

Attachment No. 7 is for lifting grate-shaker cylinders, 
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Attachment No. 8 for smoke-stack extensions 


attachment No. 8 is for lifting smoke-stack extensions 
and attachment No. 9 is for handling the cylinders of 
Precision power reverse gears. 


When applying or removing crossheads, as shown in 
one of the illustrations, no attachment is used with the 


arta 


Left—Steam-pipe expansion joint being handled with attachment No. 4. Center—Applying a crosshead guide with attachment No. 5. Right— 
Baker valve-gear frame held on the lifter by attachment No. 6. Note attachment No. 5 swung back out of position 
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lifter, the horizontal member being inserted directly into 
the wrist-pin hole. In this view the guide handle is seen 
inserted in the lower socket; the upper socket for the 
handle is shown just below the wheels on the back of 
the upright member of the lifter. 

All of the attachments slip on the lifter, and where 
necessary are held in place by locking devices shown in 
the drawings of attachments Nos. 5 and 6. The uses of 
attachments Nos. 1, 2, 3, 4, 5, and 6 are shown in the 
various illustrations. Uses of attachments Nos. 7, 8, 9, 
and 10 are not illustrated, but the captions of the draw- 
ings indicate their use. The lifter takes up very little 

- space on the shop floor and can be readily moved about 
the shop by means of the wheels without the use of a 
crane. It has proved to be valuable in the erecting shop 
on the N. & W. as a safe and economical device for 
handling locomotive parts. 


Areh-Tube 
Bushing Reamer 


The arch-tube bushing reamer or facing tool, illus- 
trated, is used at the Alliance, Neb., shops of the Chicago, 
Burlington & Quincy to save time and money and elimi- 
nate delays when arch-tube plugs leak. By the use of 
this tool, it is possible to refinish badly-pitted and leak- 
ing arch tube bushing seats smoothly, accurately and 
with a minimum out-of-service time for the equipment. 

A tap A should be on hand or made to clean out boiler 
scale in the arch-tube bushing before applying the ex- 
panding nut B. Then screw the expanding nut into the 
arch-tube bushing and be sure it is about three threads 
below the face of the bushing so that the cutter will not 
cut into expanding nut and damage it. Next apply the 
hollow threaded taper plug C (7% standard USS thread 
inside) and then the dowelled barrel wrench E which is 
used, in connection with a spanner wrench, for holding 
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the expanding unit in place while a long-handle socket 
wrench is applied to tighten the taper plug. After this 
is done, remove the dowelled barrel wrench and apply 


Parts of the arch-tube bushing reamer used in reconditioning 
bushing seats 


the reamer D, a %-in. by 6-in. stud or bolt being used 
to guide and tighten the reamer while operating. 

For best results use a little cutting fluid while ream- 
ing and also keep the reamer sharpened to a keen edge. 
If necessary, a blank reamer may be substituted for the 
cutting reamer and the joint ground to a very smooth 
seat. In the illustration, the assembly of wrenches re- 
quired to operate this reamer is shown below the various 
reamer parts. 


Whiting Jacks Used in Tank Shops 


Whiting electric portable jacks have 
been used for years in sets of four at 
coach shops to*raise cars for truck re- 
moval and application where cranes of 
sufficient capacity were unavailable, or 
where low roof height made the use of 
any traveling crane impractical. In the 
past few years single pairs have been 
utilized at coach yards to take the place 
of drop-pit tables when removing and 
applying trucks or single pairs of car 
wheels. 

A more recent application of the jack 
is shown in the illustration, where a 
set of four units are used in a tank 
shop for raising heavy rectangular and 
Vanderbilt-type tenders. Since capaci- 
ties, in sets of four, run from 100 to 
140 tons, these jacks can easily handle 
these modern tenders. One jack, a pair, 
or two pairs can be operated from a 
single control station. These jacks also 
are in successful use handling electric 
locomotives for wheel removal, and but 
minor changes were necessary to make 
them applicable for their present use in 
locomotive shops. With present con- 
struction they can be used for raising 
Diesel-electric locomotives for truck re- 
moval. 
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NEW SHOP TOOLS 
AND APPLIANCES 


Four-Head Staybolt Threading Machine 


With Tangent Dies 


The illustrations show the Model 35 four- 
spindle staybolt threading machine devel- 
oped by the Acme Machinery Company, 
Cleveland, Ohio. The machine is equipped 
with Acme tangent dies which are sup- 
ported against the cutting action almost to 
their center line, this design being used to 
insure uniform and accurate diameters 


the machine is that both the bed and head- 
stock are made from fabricated steel plate 
which does not change the contour over 
that of a casting. 

The machine can be used for threading 
staybolts from % in. to 1% in. in diameter 
at spindle speeds of 49, 62, 81, 102, 122, 
152, 200, and 250 r.p.m. Power is fur- 


The Acme Model A four-spindle staybolt threading machine 


through the entire length of the thread. 
An adjustment feature operated by a star 
wheel, shown above the heads, is used to 
set the dies for different diameters of 
staybolts; this adjustment has a diameter 
range of ¥% in. without stopping the rota- 
tion of the spindle. A dial graduated in 
thousandths of an inch directly behind the 
star wheel permits quick adjustment for 
accurately sizing diameters. 

The machine is equipped with an eight- 
speed quick-change gear box which is 
clutch controlled. All gears and shafts 
are of alloy steel mounted on preloaded 
Timken bearings running in oil. The vises 
can be adjusted in both directions, which 
feature permits lining up the staybolt with 
the center of the spindle. Other features 
of the machine include: A power-feed at- 
tachment; leadscrews to all spindles; a 
pitch indicator; double racks and pinions 
for actuating the carriages through an 
18-in. travel; self-contained motor drive 
which is optional either through a silent 
chain or a multiple V-belt; hand and au- 
tomatic trips to both die-head and lead- 
screw nuts; covered ways; telescopic cover 
over leadscrews; an automatically rever- 
sible coolant pump. Another feature of 
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nished by a 7%4-hp. motor which operates 
at 1,750 r.p.m. The machine weighs 8,000 
Ib. and occupies a floor space 80 in. by 82 
in. 
The Model 35 machine is designed spe- 
cifically for production work, inasmuch as 
the independently operated die heads are 


Rear view showing drive units of the Acme 
staybolt threading machine 


so arranged that one or more are in oper- 
ation while the vises or chucks of the 
others are being loaded. All controls, in- 
cluding those for making speed changes, 
are located to facilitate production work. 
An index placed on the front of the head- 
stock indicates the proper position of the 


levers to obtain the desired machine speeds. 

The Acme tangent die heads with which 
the machine is equipped can be adjusted 
by means of the star wheel above the head- 
stock for controlling the size of thread 
diameters. On coarse-pitch threads where 
two or more cuts are required, the adjust- 
ments for the various diameters can also 
be made without stopping the machine. 
The graduated scale at the top indicates 
the exact position of the dies for the oper- 
ator. 

The die head is made up of a die ring, 
a barrel, a die slide, a die holder, a gage 
for setting dies, a die, and a die adjusting 
block. The die opening movement is ra- 
dial and, on completion of the threading 
operation, the die is released radially from 
the cut without chip interference. The 
barrel supports the die, without overhang, 
almost to its center line. This construc- 
tion makes for head rigidity and prevents 
the dies springing open on heavy cuts and 
eliminates one cause of inaccurate work. 
The die slide is a hardened tool-steel forg- 
ing, accurately ground, operating in long 
hardened tool-steel bushings in the die 
rings and between the hardened and 
ground plates in the die barrel. 


Upright Roller 
Pipe Cutter 


A roller pipe cutter has been placed on the 
market by the Murchey Machine & Tool 
Company, Detroit, Mich., for cutting 
lengths of %-in. to 2-in. pipe on a produc- 
tion basis. The machine, designated as 
the Murchey Model F pipe cutter, incor- 
porates features of modern machine-tool 
design including a thin heat-treated steel 
cutting wheel capable of cutting off seven 
hundred 1 in. or twelve hundred ¥% in. 
nipple blanks per hour. The cutter shaft 
of the machine is always in a fixed posi- 
tion and the rollers which support the pipe 
are raised to the revolving cutter by a 
combination hand and foot lever to save 
time and increase output. An adjustable 
stop is provided to limit the motion of the 
lever and pedal when cutting short pieces 
which do not require a full cycle of the 
cam which raises the roller cage to the 
cutter wheel. The rollers are of hardened 
tool steel and revolve in internal roller 
bearings. The cutter shaft is hardened 
and ground, and runs in Timken preloaded 
roller bearings. A gage bar for regulat- 
ing lengths of nipples or pipe is supported 
by the column of the machine. This gage 
bar can be clamped to insure uniform 
length of nipples and is adjustable for all 
pipe sizes and all lengths within the %4-in. 
to 2-in. range of the machine. As an ex- 
tra, a cage of smaller rollers can be fur- 
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nished to give the machine an added ca- 
pacity for cutting %-in. to 34-in. pipe. This 
cage of rollers can be placed in position 
without removing the standard roller cage 
used when cutting %4-in. to 2-in. pipe. 

The machine is designed primarily as a 
motorized unit using a 2-hp. 1,200-r.p.m. 


The Murchey Model F pipe cutter 


motor mounted as an incorporate part of 
the machine with a direct drive to the cut- 
ter wheel; however, it can be furnished 
with cone pulleys for belt drive. The 
motor driven unit weighs 883 lb. and oc- 
cupies a floor space of 20 in. by 20 in. 
Standard equipment consists of the previ- 
ously mentioned standard rollers, one cut- 
ter wheel, a length gage, a gage stand, and 
three pipe stands. The machine is so de- 
signed that all roller cages, pipe stands, 
gages, etc., are interchangeable with the 
Murchey Model E pipe cutter. 


Radial Drill For 
Precision Work 


The illustrated drill, recently developed by 
The American Tool Works Company, Cin- 
cinnati, Ohio, and known to the trade as 
the “Hole Wizard” is designed for high- 
speed drilling, tapping, boring and facing 
operations. Accurate boring and facing is 
accomplished with the aid of stabilized 
spindle construction. The drive to the 
spindle is by means of hardened and 
ground helical gears. This provides a 
smooth power transmission to the spindle 
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The American “Hole Wizard” radial drill 
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and a very quiet drive even at the highest 
spindle speeds. The spindle and spindle 
sleeve are made of Nitralloy steel, nitrided 
for extreme surface hardness. The spin- 
dle is ground to close limits and the sleeve 
is honed to precision limits. The harden- 
ing of these members permits of a much 
closer fit between the two, resulting in a 
precision mounting that lends itself to the 
most accurate drilling and boring for tool- 
room operations, die making and jig bor- 


ing. The driving sleeve is mounted on 
Timken bearings at the top and bottom 
with means for take-up in case of wear. 
This insures not only a drive free from 
friction, but one whose original accuracy 
can be maintained for many years. 

The Hole Wizard is offered in 3 it. 
and 4 ft. sizes and in 9-speed and 12-speed 
types. It is driven by a built-in, high 
reversal, shell-type motor on the head and 
is equipped with a 9-in. diameter column. 


Machining Locomotive Crank Pins 


On a Turret Lathe 


Machining crank pins, wrist pins and 
knuckle pins for locomotives is the work 
performed by the 4L heavy-duty turret 
lathe built by the Gisholt Machine Com- 
pany, Madison, Wis., which is equipped 
with double hydraulic chucks and a fixed- 
center hexagon turret. Crank pins turned 
from forged alloy-steel bar stock can be 
machined at a cutting speed of approxi- 
mately 60 ft. per min. when using high- 
speed steel tools and a cutting lubricant. 
The bar stock is held in two hydraulic 
chucks, one mounted on each end of the 


ture of the chucks because if the jaw 
teeth sink into the bar stock, the jaws au- 
tomatically follow up, maintaining their 
grip on the bar and prevent slippage. 
Crank pins, 7 in. in diameter and 14 in 
long, are machined in two groups of oper- 
ations. The order of machining in the 
first group is as follows: First, the bar 
stock is drawn forward to the desired dis- 
tance by a bar gripper on one of the tur- 
ret faces; second, all diameters are rough 
turned straight with a  multiple-cutter 
turner which holds three cutters that cut 


Gisholt 4L high-speed turret lathe equipped with double hydraulic chucks and fixed-center 
hexagon turret 


spindle. A three-jaw chuck is mounted 
on the rear end of the spindle and a six- 
jaw Duplex chuck on the front end. This 
chuck is really two three-jaw chucks built 
into one body with one set of three jaws 
located on the front face and the other set 
mounted in the chuck body near the back 
face. When the bar is too short to be held 
in both chucks, all six jaws in the chuck 
are used to hold the bar securely for ma- 
chining. In this way the entire bar is 
used with a minimum amount of stock re- 
quired for chucking purposes when ma- 
chining the last piece in each bar. The 
duplex feature of the front chuck aids 
materially in chucking the short piece for 
the second machine operation described 
later. 

Gisholt hydraulic chucks are adapted to 
this type of work because their design 
does not obstruct the spindle bore. Con- 
stant pressure to the jaws is another fea- 


simultaneously; third, the end is centered 
with a centering tool on one of the turret 
faces; fourth, two tapers are turned at 
the same time with the multiple-cutter 
turner; fifth, the end is faced and the 
small end is necked down before cutting 
off; sixth, the pin is cut off and caught in 
the bar carrier on one of the turret faces 
The time for these six operations is less 
than 45 min. 

The order of the second group is as fol- 
lows: First, chuck the pin on the straight 
diameter with soft jaws in the duplex 
hydraulic chuck; second, finish turn the 
small diameter and finish face with the 
square turret tool post; third, thread with 
a self-opening die head; fourth, drill a 
hole approximately 7 in. deep, counterbore, 
and tap, using a quick-change drill chuck 
on the turret face. The second group of 
operations is completed in less than 25 
min. 
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Precision 
Surface Grinders 


The Mattison Machine Works, Rockford, 
Ill., is now offering the Mattison surface 
grinder with table widths of 12, 14, 16, 20 
and 24 in., table lengths of 3, 4, 5, 6, 7, 8, 
10 and 12 ft., hydraulic table feeds vary- 
ing from 30 to 100 ft. per min., a built-in 
motor mounted directly on the driving 
wheel spindle, and two massive columns 
which support the wheel slide assembly 
without overhanging. The wheel head on 


all sizes of the grinder can be adjusted - 


vertically to allow 16 in. between the table 
surface and the grinding wheel, which is 
16 in. in diameter. The table has T-slots 
for holding the work on the table or for 
applying a supplementary table, special 
fixtures, or a magnetic chuck. The ac- 


rating of % hp. All motors are totally 
enclosed for protection against oil, water 
and metal dust. The wheel-spindle and 
pump motors are operated from a single 
push-button control station. The machine 
is equipped with a 30 gal. coolant tank, 
and the pump has a capacity of 20 gal. 
per min. The 16-in. grinding wheel has a 
6-in. face, and a 5-in. hole, but can be 
furnished with a 10-in. hole. The cross- 
feed control is arranged for either hy- 
draulic or manual operation; the trans- 
verse wheel-feed can be varied up to 1% 
in. at each reversal of the table. 

The motor of the 16, 20 and 24 in. grind- 
ers has a rating of 25 hp. and can be fur- 
nished for the same voltages and cur- 
rents for speeds of 1,200 and 1,500 r.p.m. 
as specified previously for the 14 and 16 
in. grinders. The hydraulic, coolant and 
lubricating pumps are driven by a 7% hp. 


The Mattison precision surface grinder 


companying table lists floor spaces occu- 
pied by each of the machines. The five 
sizes of grinders all have grinding wheel 
guards, a wheel sleeve, a splash guard, 
base-leveling wedges, and a diamond tool 
holder furnished without a diamond. 

The motor of the 12 in. and 14 in. sizes 


motor, while the one used for raising and 
lowering the wheel head has a rating of 
34 hp. The coolant tank with these three 
sizes of grinders has a capacity of 40 gal. 
and the pump has a capacity of 30 gal. per 
min. The wheel-spindle and pump motors 
are operated from a single push-button 


Floor Space* of Mattison Surface Grinders 


Table width 
A 


12 and 14 in 16 in. 20 in. 24 in. 
Table 4 À 
travel, Floor space, ft.-in. x ft.—in. 
ft. —— — Aam n 
3 SLOE TOO aR y T oaaae - ‘ntodrcayt? 
4 SICA crase mar o tS, 0 etaa ar OE 
5 SIOE aaao § aaa aeaa  j§§ Maaa Aai 
6. Aene Sasa 7-10 x 18-6 8-8 x 18-6 
| A S E, 7-10 x 20-6 8-8 x 20-6 
BS ë Setiivartanat,s 7-10 x 22-6 8-8 x 22-6 
10), - E han de 7-10 x 26-6 8-8 x 26-6 
Wao ce Bee SOE 7-10 x 30-6 8-8 x 30-6 


* Including extreme travel of table at both ends. 


has a rating of 15 hp. and can be fur- 
nished for alternating current of 220, 440 
or 550 volts and operates at 1,200 r.p.m. 
on 40- or 60-cycle current and at 1,500 
rpm. on 25- or 50-cycle current. The 
hydraulic, coolant and lubricating pumps 
for the 12 and 14 in. grinders are driven 
by a 5 hp. motor. The motor used for 
raising and lowering the wheel head has a 
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control station. The 16-in. grinding wheel 
has a 6 in. face and a 5 in. hole but can be 
furnished with a 10 in. hole if desired. 
The cross-feed control is arranged for 
either hydraulic or manual operation; the 
transverse wheel feed can be varied up to 
134 in. at each reversal of the table. 
Operating and adjusting levers, hand 
wheels, and electrical push buttons and 


switch levers are located on the front of 
all the machines, within reach of the oper- 
ator. Raising and lowering the grinding 
wheel is controlled electrically by a push 
button located in the end of the clutch 
lever. With one movement, the motor is 
started and the power clutch is engaged. 
The downward movement of the wheel is 
controlled by a separate push button which 
is so arranged that the travel continues 
only while the operator keeps the button 
depressed. This enables him to spot the 
wheel just above the work. Final adjust- 
ment for grinding is made by handwheel 
and stop with micrometer graduations of 
0.0001-in. 

The reversing of the wheel-slide trav- 
erse is accomplished automatically, both 
on hand and hydraulic feeds, by two dogs 
on a circular disc and located directly in 
front of the operator. This -mechanism 
also serves as a means for locating the 
wheel in the center of the work. The 
automatic feed can be disconnected and 
the hand feed used for shoulder grinding. 
A micrometer cross-stop device for posi- 
tive regulation of the wheel movement can 
be furnished as extra equipment. 


Sawing Machine 
With Selective Speeds 


Another model of “Doall” contour saw- 
ing machine, just placed on the market by 
Continental Machine Specialties, Inc., 
Minneapolis, Minn., incorporates a dual 
dial control for indicating correct cutting 
speeds of various materials. The most 
important factor in narrow-band contour 
sawing is the correct speed of the saw for 
each material and for each thickness of 
job. To cut high-chrome, high-carbon 
steel the saw must travel at the rate of 
50 to 75 ft. per min. To cut aluminum 


r 


Doall machine for selective narrow-band con- 
tour sawing of different metals 
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castings the saw must travel 400 to 500 
ft. per min. Each different thickness of 
work and each different material necessi- 
tates a different sawing speed. The same 
is true in filing or polishing when the 
Doall machine is used for these functions. 

A dual-control dial is now built into the 
Doall machine, being mounted on the 
hinged door which is a feature of the 
model. After the manner of radio dial 
selections this dial lists 48 different ma- 
terials. They are arranged alphabetically 
around the rim of the dial, beginning with 
aluminum and ending with zinc. This list 
includes several trade-marked materials, 


Machining Locomotive 


a Production Basis 


After analyzing methods for turning ta- 
pered locomotive bolts, the Jones & Lam- 
son Machine Company, Springfield, Vt., 
has developed its turret lathes and tools 
to produce these bolts on a production 


such as Monel metal, and, of course, all 
the common metals and materials. There 
is one blank space on the dial to permit 
the listing of any special material devel- 
oped in the future. 

In addition to dialing the correct sawing 
and filing speed, this control also trans- 
lates the correct saw to use for each ma- 
terial. That is, it also shows the correct 
selection of saw as to pitch, temper and 
set for each of the 48 different materials. 

Other improvements in this Doall con- 
tour machine are an improved lap grinder, 
a wider adjustment in the saw guide, and 
greater ruggedness throughout. 


Tapered Bolts on 


point the bolt for turning; second, the 
taper turner is used to turn the body of 
the bolt, butt face the head, and turn the 
threaded portion straight to the desired 
thread diameter; and third, one of the 


The Jones & Lamson turret lathe for turning tapered locomotive frame bolts 


basis. The unit developed for this pur- 
pose is the illustrated Jones & Lamson 
taper-bolt machine equipped with an air- 
operated three-jaw chuck for gripping the 
bolts on the hex head, a bell pointing tool, 
a taper turner for turning taper and 
straight diameters, and three automatic 


three automatic dies is set to cut the re- 
quired thread diameter. 

The taper turner that is included with 
the machine will turn straight or taper 
diameters. The turner operates as fol- 
lows: First, it is adjusted to a master plug 
which makes it possible to set the two 


the graduations on the dial. This makes 
it possible for the machine operator to turn 
bolts, on a production basis, to fit the 
reamed holes. 

The taper is controlled with a template 
which can be made adjustable or solid. 
The taper template controls the two sup- 
porting rolls and the tool, so that, as the 
tool travels up the taper, all three points 
open up according to the adjustment of 
the taper template. With this turner it is 


The turret head of the J&L lathe—The Bell 
pointer is shown at the left, while the cutting 
tool and rolls are shown in the center 


possible to turn tapers the same as you 
would turn a straight diameter with a 
standard roller turner or box tool. The 
two supporting rolls follow the tool and 
produce a rolled finish. The template can 
be disengaged while the turner is at any 
point on the work for turning straight 
portions of the bolts. 

After the bolts have been removed from 
a locomotive frame, the holes are reamed 
until they clean up. No attempt is made 
to ream the holes to the same size. A ta- 
per plug gage is used for measuring the 
holes after they are reamed. The taper 
is % in. per ft. so that it is possible to 
obtain an accurate reading of the large 
end of the hole. The plugs are all lettered 
according to size and graduated from 1 
to 10. 

A chart, shown in Table I, is used for 
translating the reading on the plug gage 
to a decimal dimension so that the ma- 
chine operator can turn a bolt to fit the 
hole that has been reamed and gaged. As 
an illustration, if the hole is measured 
with plug A and it drops into the hole to 


Table I—Plug Gage Classification and Limits 


a age Limits — 
A B C D E F G H I J K L 
1.1250 1.2500 1.3750 1.5000 1.6250 1.7500 1.8750 2.0000 2.1250 2.2500 2.3750 2.5000 
1.1125 1.2375 1.3625 1.4875 1.6125 1.7375 1.8625 1.9875 2.1125 2.2375 2.3625 2.4875 
1.1000 1.2250 1.3500 1.4750 1.6000 1.7250 1.8500 1.9750 2.1000 2.2250 2.3500 2.4750 
1.0875 1.2125 1.3375 1.4625 1.5875 1.7125 1.8375 1.9625 2.0875 2.2125 2.3375 2.4625 
1.0750 1.2000 1.3250 1.4500 1.5750 1.7000 1.8250 1.9500 2.0750 2.2000 2.3250 2.4500 
1.0625 1.1875 1.3125 1.4375 1.5625 1.6875 1.8125 1.9375 2.0625 2.1875 2.3125 2.4375 
1.0500 1.1750 1.3000 1.4250 1.5500 1.6750 1.8000 1.9250 2.0500 2.1750 2.3 2.4250 
1.0375 1.1625 1.2875 1.4125 1.5375 1.6625 1.7875 1.9125 2.0375 2.1625 2.2875 2.4125 
1.0250 1.1500 1.2750 1.4000 1.5250 1.6500 1.7750 * 1.9000 2.0250 2.1500 2.2750 2.4000 
1.0125 1.1375 1.2625 1.3875 1.5125 1.6375 1.7625 1.8875 2.0125 2.1375 2.2625 2.3875 
1.0000 1.1250 1.2500 1.3750 1.5000 1.6250 1.7500 1.8750 2.0000 2.1250 2.2500 2.3750 


die heads which cover the majority of 
thread sizes on tapered frame bolts. The 
turret tools are arranged for three ma- 
chining operations: First, the Bell point- 
ing tool is used to square the end and 
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supporting rolls and the tool in correct 
relation to one another. Second, the large 
graduated dial is set at zero, and to turn 
various sizes the operator opens or closes 
the turner to the desired size by reading 


line 8 the decimal size of the bolt adja- 
cent to the head should be 1.100 in. to ob- 
tain the necessary drive fit. It has been 
found in practice that the operator can 
disregard the small end of the taper and 
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take all measurements at the large end 
adjacent to the head. As previously ex- 
plained, all bolts are turned to the desired 
size by reading the graduated dial on the 
taper turner. 


Tool-Room 
Lathe Redesigned 


Realizing that economy in the production 
of tools and fixtures in the tool room is 
just as essential as the resulting product 
that must be built by the use of these 
tools and fixtures, economy in operation 
was primarily one of the important fac- 
tors considered in the design of the il- 
lustrated tool-room lathe manufactured by 
the R. K. LeBlond Machine Tool Com- 


half nuts out of engagement. One-shot 
lubrication is provided through a plunger 
pump that forces oil to the apron bear- 
ings, the cross-slide and the bed ways. 
With the improved leadscrew reverse the 
direction of the carriage can be changed 
with the use of either the leadscrew or 
the feed rod without changing the direc- 
tion of rotation of the spindle. A lever 
on the right side of the apron shifts the 
single tooth clutch in the thread and the 
feed gear train that controls the direction 
of the rotation of the leadscrew and the 
feed rod. With the leadscrew reverse, 
more accurate threads can be cut, since 
the single tooth clutch insures an accurate 
register between the leadscrew and the 
lead being cut. Adjustable automatic stops 
are provided to disengage the feed mech- 
anism in both directions. When the stop 


The redesigned LeBlond tool-room lathe 


pany, Cincinnati, Ohio. The lathe is be- 
ing manufactured in 12-in., 14-in., 16-in. 
and 18-in. sizes. 

The headstock of the lathe has a heavy 
heat-treated nickel-steel spindle rolling in 
antifriction bearings of large diameter. 
The spindle is supported at short intervals 
with a center bearing to minimize any tend- 
ency toward deflection at the spindle nose. 
All of the heat-treated gears are cut and 
ground to produce a quiet smooth-run- 
ning gear train. The reverse gears and 
compounding gears have been removed 
from the end of the lathe and built inside 
of the head, eliminating troublesome hang- 
ing brackets and change gears, and sim- 
plifying changing of these gears by two 
handles on the front of the headstock. Au- 
tomatic lubrication of filtered oil is fur- 
nished to all bearings; a sight-feed indica- 
tor is used to check the oil flow. 

The one-piece double-wall box-type 
apron has been simplified so that the oper- 
ation of the carriage and cross slides is 
performed with a minimum of effort and 
movement on the part of the operator. 
One lever controls the movement both of 
the carriage and cross slide. For thread 
chasing a central position of the feed-con- 
trol handle releases the dog that locks the 
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disengages the leadscrew at the end of the 
thread it is only necessary to back the 
tool out of the thread and return it to the 
starting point where another stop disen- 
gages it. The tool is then set to the prop- 
er depth and the control handle is again 
engaged. 

The feed and thread control mechanism, 
with all shafts on antifriction bearings, 
also has been simplified with a minimum 
of control levers to make all feed and 
thread changes through the entire range 
of 56 changes on the 12-in. and 14-in. 
lathes and 63 changes on the 16-in. and 
18-in. lathes. The precision leadscrew is 
held between the ball thrust bearings on 
each end of the screw so that it is in ten- 
sion when cutting right-hand or left-hand 
threads. 

The conventional type of right-angle 
drive tailstock has been redesigned to in- 
crease its general usefulness. The extra 
long spindle now has a full-length bearing 
in the tailstock body even when the center 


is well extended, and the hole through the. 


spindle is exceptionally large, making it 
possible to pass the bar stock through the 
tailstock and headstock spindles. Spindle 
movements of the tailstock is effected by 
a rack and worm, forming a positive lock 


to the spindle against backing out. The 
travel is greater than would ever be need- 
ed for a piece held between the centers 
and adequate for most drilling and boring 
operations without reclamping the tail- 
stock screw. The position of the hand 
wheel at an angle on the front of the 
tailstock makes it easy to operate. At- 
tachments are available for all types of 
general tool-room work. 


Reversible Ratchet 
Wrench 


Heavy-duty reversible ratchet ‘wrenches 
with quadruple pawls instead of the usual 
two, with drop-forged handles, and with 
both hex and square sockets with the hole 
extending clear through for turning nuts 
on any length of bolt are recent additions 
to the line of wrenches manufactured by 
J. H. Williams & Company, New York, 
N. Y. These wrenches, called “Superec- 
tor,” have been fitted with the quadruple 
pawls to provide double bearing and in- 
crease the strength of the tool. The han- 
dles are drop-forged to utilize the extra 


“Superector” socket wrench 


strength afforded by the pawls. The 
wrenches have openings from 1%@ in. to 
45@ in. and are made in five sizes from 
24 in. to 53 in. 


High-Speed 
Piston-Rod Lathe 


The American Tool Works Company, 
Cincinnati, Ohio, has developed the high- 
speed piston rod roughing and finishing 
lathe shown in the illustration. This is a 
24-in. heavy pattern lathe which swings 
27% in. over the bed and is driven by a 
25-hp. motor, either constant or adjustable 
speed. Two offset carriages are provided 
to permit two cuts on the work to be 
taken simultaneously. Each carriage has 
control of the spindle through a mechan- 
ical apron control unit, and is equipped 
with front and rear tool rests for holding 
multiple tools. One carriage is provided 
with a taper attachment for machining the 
crosshead fit. 

In order that this lathe may be used 
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The American 24-in. piston-rod lathe 


effectively with either high-speed steel or 
cemented carbide cutting tools it is equipped 
with a high-speed antifriction geared head 
which provides spindle speeds suitable for 
either type of cutting tools. The head 
mechanism is oiled automatically by means 
of a pump circulating system and the en- 
tire transmission is made of alloy steel, 
hardened, ground and lapped. The shafts 
are heat-treated and the multiple splines 
are ground in the latest spline grinding 


machines. To provide for the high cut- 
ting speeds permitted by cemented carbide 
cutting tools, the work supporting tail- 
stock is made extremely massive and rigid 
with a large-diameter spindle and an anti- 
friction center built into the spindle on 
Timken bearings. 

The 25-hp. motor is mounted on a sub- 
stantial pedestal attached to the rear of the 
head end cabinet leg, and is connected to 
the head driving unit by multiple V-belts. 


Portable Unit for Cutting and Threading 
Pipe, Bar stock and Bolts 


The illustrated portable machine for cut- 
ting and threading pipe, barstock and bolts 
is now being offered by Beaver Pipe Tools, 
Inc., Warren, Ohio, with the choice of 
either wheel-and-roller or automatic-knife 
cutoff, in addition to the standard features 


of rack-and-pinion feed, quick-opening 
fully adjustable die heads, full %-in. to 
2-in. threading range, and right-hand 
operation. The unit, designated as the 
Beaver Model A cutting .and_ threading 
machine, is equipped with a heavy-duty 
Universal motor to operate on any 110- 
volt, 25 to 60 cycle circuit; it can also be 
furnished with a 220-volt motor. The mo- 
tor, reversible through switch control, is 
mounted in the base of the machine and 
is connected by means of a flexible coup- 
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ling to a heavy-duty helical all-gear drive. 

Other features of the machine include: 
An automatic chuck-wrench ejector as a 
safety feature should the operator forget 
to remove the chuck wrench; an outboard 
pipe support which is adjustable for cen- 


The Beaver Model A 
cutting and threading 
machine now equipped 
with either wheel- 
and-roller or auto- 

matic-knife cutoff 


tering the pipe and for preventing the 
whip of long pipe lengths; adjustable 
quick-opening die heads of the solid ring 
type the four units of which move as a 
unit to insure uniform adjustment and 
even distribution of cutting on all four 
segments; a thread length indicator; a 
multi-fluted cone reamer for removing 
pipe burrs. 

The wheel-and-roller cutoff cuts ™%-in. 
to 2-in. pipe and 3£-in. to l-in. solid round 
bars. This cutoff is fed manually by a 


star wheel at the operator’s right hand. It 
cuts 2-in. pipe in from 10 to 12 sec. 

The automatic-knife cutoff cuts 14-in. to 
2-in. pipe, but will not cut solid round 
bars. The cutting knives, which are oper- 
ated by a star wheel, have a safety guide 
ahead of the cutting edge to control the 
depth of the cut and to prevent hogging 
in. Self-centering V-jaws support the 
pipe and prevent chattering while cutting. 
The knife blocks are backed up by heavy 
springs to cushion the shock and prevent 
knife breakage when cutting out-of-round 
pipe. 

The machine is sufficiently powerful to 
cut and thread 214-in. to 12-in. pipe with 
Beaver geared tools and drive shaft. It is 
furnished either with sliding handle bars 
or mounted on a wheeled under carriage. 


Merecury-Mazda 
Lighting Units 


For industrial lighting where color cor- 
rection is necessary, a combination 250- 
watt mercury-mazda lighting unit has been 
announced by the Westinghouse Electric 


Combination mercury-mazda lighting unit 


& Manufacturing Company, East Pitts- 
burgh, Pa. Designed for mounting 
heights of 8 ft. to 18 ft., these units mix 
the light lumens of the mazda with the 
mercury lamp, giving the required color 
correction, 

Two distinct circuits are used; one to 
control the mercury lamp and one to con- 
trol the mazda lamps. The design is such 
as to allow three 60-watt, three 75-watt 
or three 100-watt mazda lamps to be used 
without interfering with the restarting of 
the mercury lamp in case of a voltage in- 
terruption. The unit consists of an alu- 
minum reflector, with socket assembly and 
a Monax diffusing hinged glass bowl. The 
reflector is made from 14-gage commer- 
cially pure aluminum sheet of etching 
grade. The entire surface is Alzaked for 
greater permanence and ease of cleaning. 

The socket assembly which consists of 
three medium sockets for the mazda lamps 
and one socket for the mercury lamp is 
attached to the top of the reflector. A 
slip-type louvered cover provides sufficient 
ventilation for the sockets and allows for 
wiring or inspection of wiring after the 
reflector is in position. It is arranged for 
mounting on %-in. conduit. The diffusing 
bowl is banded at the fitter and hinged in 
the reflector. A felt gasket forms a joint 
between the glass and the reflector. The 
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entire assembly is simple to wire and the 
hinged glass bowl makes the lamps easily 
accessible and eliminates the hazard of re- 
moving large globes. Sufficient ventilation 
is provided to keep the temperature within 
safe operating limits. 


Reverse-Cylinder 
Bushing Press 


The illustration shows a self-contained 
cylinder bushing press with the hydraulic 
power unit mounted on the top platten. 
This power unit consists of a high-pres- 
sure variable-pressure piston pump of the 
rotary type, an electric motor, and the 
operating valves. The movement of the 


ram is controlled by means of a single 
lever which actuates a four-way operating 
valve. 

The press has a capacity of 20 tons with 
an operating pressure of 2,000 lb. per sq. 


The Watson-Stillman 20-ton bushing press 


in. on a 5-in. diameter ram which has a 
stroke of 10 in. The plattens are 16 in. 
square, with a vertical opening between the 
plattens of 12 in. The press, mounted on 
legs to give a distance’ of 3 ft. 4 in. from 
the floor to the face of the bottom plat- 
ten, is the product of the Watson-Still- 
man Company, Roselle, N. J. 


Hydraulic Saw For 
Non-Ferrous Material 


The illustration shows a high-speed hy- 
draulic cold saw for the cutting of non- 
ferrous tubing and bars. It has a four- 
speed sliding gear transmission through 
hardened alloy-steel gears, hardened steel 
worm and phosphorus-bronze worm gear, 
running in oil. All drive shafts including 
the saw spindle are mounted in antifriction 
bearings. 

Remote control is provided for changing 
the saw cutting speeds from 235 to 600 ft. 
per min. and the hydraulic feed is adjust- 
able from 0 to 60 in. per min. The ma- 
chine has an automatic trip, rapid return 
of carriage and rapid forward traverse of 
carriage. Adjustable stops regulate the 
travel of the carriage to the size of tube 
being cut. The machine has a hydraulic- 
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The Cochrane - Bly 
hydraulic cold saw 


ally operated vise with compound toggle 
link and vertical slide carrying adjustable 
clamp screws each side of the saw blade. 
These screws are fitted with removable V 
or radius blocks to prevent distortion of 
thin-walled tubing under clamping pres- 
sure. 

An extended pan provides large storage 
space for chips and permits the easy ac- 
cess of a shovel for their removal. A tank 
for hydraulic oil is located under the base 
of the machine, and the base provides a 
sump for the drainage of cutting oil. 

The machine is motor driven through 
multiple V-belts, and has a friction clutch 
for instant stopping and starting. It 
weighs 5,000 Ib. and has a capacity for 
cutting tubes up to 8 in. diameter in 80 sec. 
The machine is the product of the Coch- 
rane-Bly Company, Rochester, N. Y. 


High-Speed 
Snagging Grinder 


The Standard Electrical Tool Company, 
Cincinnati, Ohio, announces that its No. 
50 high-speed snagging grinder is now 
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The Standard No. 50 high-speed snagging 
grinder 


available as a single-speed machine to take 
30-in. diameter by 4-in. face by 12-in. hole 
grinding wheels to operate at 9000 surface 
ft. per min. The machine is powered by 
15-hp. 900 r.p.m. ball-bearing motor located 
inside the base. Power is transmitted to 
the grinding spindle by V-belt drive. The 
guards are made of fabricated boiler-plate 
steel and are adjustable to the wear of the 
grinding wheels. The spindle has an over- 


all length of 74 in. and is 4 in. in diameter. 
The net weight of the No. 50 grinder is 
4,100 1b. 

This same machine is available to carry 
20, 24 or 30 in. diameter wheels with pro- 
vision for increasing the grinding spindle 
speed to maintain 9000 surface ft. per min. 
on the grinding wheels. 


Stationary and 
Traveling Hoists 


The Shepard Niles Crane & Hoist 
Corporation, Montour Falls, N. Y., re- 
cently placed on the market electric hoists 
designated as the “LiftAbout” which can 
be furnished as a stationary unit, as a 
traveling unit with a push, geared, or 
motorized trolley, as a unit with a top 
hook for hanging it in various locations, or 
as a unit which can be applied to carriers 
of different types of tramrail systems. 
All of these units with the exception of 
the stationary type can be furnished in 
different sizes with capacities ranging from 
the 250 Ib. to 6,000 Ib. and with lifts vary- 
ing from 18 ft. to 30 ft., depending upon 
the type of drum used. The stationary 
type can be furnished with capacities vary- 
ing from 125 Ib. to 3,000 Ib. and with a 
winding capacity of 36 ft. 

The LiftAbout hoist is applicable wher- 
ever it is necessary to raise the load hook 
as close as possible to the underside of the 
I-beam from which the hoist is suspended. 
The hoist frame is cylindrical in form sup- 
porting rigidly the moving parts of the 
hoist, insuring permanency of alinement 
and quiet operation. It also forms a dust 
and moisture-proof enclosure for all the 
operating mechanism. The hoist gearing 
consists of a double train of heat-treated 
spur gearing, machine cut from forged 
alloy- or high-carbon-steel blanks. The 
driving pinion, which is an integral part 
of the motor-shaft extension, drives the 
gear train at two points diametrically op- 
posite, thus balancing all stresses. Roller 
bearings are used throughout. 

A multiple-disc mechanical load brake 
holds the load when the motor is at rest, 
and prevents excessive speed in lowering. 
It interposes no resistance in hoisting, and 
in lowering it offers only sufficient resist- 
ance to control the load. It will set when- 
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ever the load tends to descend at a speed 
slightly greater than that corresponding to 
the speed of the motor. Adjustments are 
made from the outside. A _ multiple-disc 
electric brake serves to bring the motor 
promptly to rest whenever the current is 
interrupted or cut off intentionally. It is 
connected in the motor circuit and is always 
set unless held off by current flowing 
through its windings. Adjustments are 
made from the outside. 

The splined winding drum is machine 
grooved and has its flanges guarded. The 
hoisting rope is dead-ended to the hoist 
frame by means of a safety anchorage. 
The load block is of the safety type. Rope 
sheaves operating on roller bearings are 
guarded by a steel enclosure of a form 
avoiding any wedging action between the 


Shepard-Niles “LiftAbout” Crane 


enclosure and the rope. The load hook is 
of heat-treated steel and is arranged to 
swivel on ball bearings. 

The electric motors for either a.c. and 
d.c. power are manufactured by the Shep- 
ard Niles Crane & Hoist Corporation for 
use exclusively with the hoists. Direct-cur- 
rent motors are series wound and are pro- 
vided with commutating poles. Alternat- 
ing-current motors are of the high-torque 
polyphase induction type, with either wound 
rotor or squirrel-cage winding, according 
to the type of control specified. 

All motors are fully enclosed and rated 
at 30 min. full load with a 55-deg. C. rise. 

The motor controllers are designed and 
manufactured for hoist service, in single- 
speed and multiple-speed types, operated 
either by push button or pendant ropes. 
Single-speed push-button magnetic con- 
trollers are furnished with two Shepard 
Niles contactors with mechanical inter- 
lock. 

Multiple-speed push-button magnetic con- 
trollers provide five independent hoisting 
or lowering speeds by one push button. All 
speeds are under full control of the oper- 
ator. An emergency stop switch, arranged 
to open all circuits is provided. The con- 
trollers operated by pendant-ropes are self 
centering. The hoists are provided with 
limit switches of the weight type, operat- 
ing through a contactor. It is arranged 
to open the hoist-motor circuit at the upper 
limit of travel of the load block. When 
the load block has a tendency to over 
drift, a momentary lowering circuit is 
established. 

The motor, controller, gearing and me- 
chanical brake, electric brake, limit switch 
and winding mechanism are each independ- 
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ent of one another. Any of the units enu- 
merated is separately accessible and may 
be completely disassembled without . dis- 
turbing any other unit. 


Respirator for 
Spray Painters 


The Binks Manufacturing Company, Chi- 
cago, announces the addition of a light- 
weight respirator to its line of spray 
equipment and accessories. 


Known as 


Binks lightweight respirator 


Binks No. 10 pad-type respirator, it con- 
sists of a flexible aluminum frame which 
holds a specially treated replaceable pad 
over the operator’s nose and mouth, con- 
forming to the contour of the face. The 
respirator permits full vision and unham- 
pered working freedom. 


One-Piece 
Welding Helmet 


A welding helmet, formed of one-piece 
black vulcanized fiber and cut deeply to 
offer side protection to a point well back 
of the ears, has been added to the line of 
protective devices for head, eyes, nose, 
throat and lungs manufactured by Will- 
son Products, Inc., Reading, Pa. The usual 
riveted, lapped-over seams or joints are 
eliminated in the design of this helmet. A 


Willson welding helmet fabricated in one piece 


smooth, rounded interior promotes air cir- 
culation and results in a well ventilated, 
cool, comfortable helmet. The Willson 
Company is making several different styles 
of helmets and hand shields in one-piece 
construction. 


Centrifugal Casting 
Of Xaloy 


A method of centrifugal casting per- 
fected by the Wilcox-Rich Division of the 
Eaton Manufacturing Company, Detroit, 
Mich., under license from the Industrial 
Research Laboratories, Ltd., involves the 
application of Xaloy in a molten state to 
the outside or inside diameters of bushings 
or other tubular pieces subjected to abra- 
sive wear. The coating of Xaloy has 
uniform surface hardness and uniform 
thickness. Due to the extreme hardness 
and abrasion resistance of this metal, the 
thickness of the wall is controlled very 
closely to reduce to a minimum the finish- 
ing operation for which special honing and 
grinding equipment is required. The re- 
sulting surface is mirror-like with a low 
coefficient of friction. 

Application of the metal to irregular 
surfaces is accomplished by means of cast- 
ing in permanent or sand moulds or by 
the use of inserts faced with Xaloy. Nar- 
row flat surfaces or edges are coated with 
Xaloy by the centrifugal-casting method; 
however, sizes are at present somewhat 
restricted. Applications which seem apparent 
from the need for such a surface include 
drill and reamer bushings, deep drawing 


Furnace for the cen- 
trifugal casting of 
loy 
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dies, sizing dies, briquetting moulds, work- 
rest blades, ring and plug gauges, packing 
gland sleeves, cylinders, pilot bars and 
valves. In ascertaining the usefulness of 
Xaloy in the general industrial field it was 
found, for instance, that the life of tool 
bushings is lengthened 500 to 600 per cent. 

Xaloy is most suitable where its high 
hardness and unusual resistance to abra- 
sion can be used to advantage and where 
high impact values and ductility are not 
important. It has a tensile strength of 
43,000 Ib. per sq. in. and compression 
strength of 240,000 Ib. per sq. in. Its 
coefficient of thermal expansion is 0.0000072 
in, per in. per deg. F. and its thermal con- 
ductivity is 7.5 B.t.u.’s per hr. per sq. ft. 
per deg. F. Its hardness is equivalent to 
750 Brinell or 68 to 70 Rockwell C scale. 


Reeording 
Pyrometer 


A recording potentiometer pyrometer of 
the round-chart type, known as the “Pyro- 
master,” has been developed by The Bris- 
tol Company, Waterbury, Conn. The in- 
strument is also available as an electric- 
type controller, with metal-to-metal con- 
tacts. It operates on an entirely different 
principle, which makes possible the fol- 
lowing features: 

It requires no lubrication; it is not af- 
fected by normal plant vibration; there is 
no mechanical motion of any kind except 
when a change in the measured quantity 
takes place; and it can be used under ex- 


Bristol 


recording potentiometer 


pyrometer 


ceedingly rough plant conditions where the 
air is laden with moisture, corrosive fumes 
or dust. The operating mechanism con- 
sists of five small compact units which are 
replaceable. There are no mechanical con- 
nections of any kind between the galva- 
nometer unit and the other units. The 
pen is actuated in such a way as to follow 
changes in the measured quantity as they 
occur and at a rate dependent upon the 
rate of change. The entire mechanism is 
built in a standard Bristol’s instrument 
case of moisture-, fume-, and dust-proof 
construction for wall or flush panel 
mounting. 
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Carbon And Alloy 


Steel Wrenches 


J. H. Williams & Company, 75 Spring 
Street, New York City, announce two 
lines of adjustable wrenches with square 
shoulders on the movable jaw shank to 
overcome the wedging and spreading ac- 
tion common to the conventional cylin- 


Williams “Adjustable” 
shoulders on movable jaw shank 


wrench with square 


drical bearing and to provide a positive 
bearing against working stress. This de- 
sign permits a thicker and stronger web 
without increasing the total head thickness 
of the wrench. The two lines of wrenches 
are called “Adjustable” and “Superjust- 
able,” respectively. 

The “Adjustable?” wrenches are drop- 
forged from carbon steel. This line is 
supplied in a natural polished steel finish. 
The “Superjustable’ wrenches are forged 
from chrome-alloy steel, designed for 
lightness and strength. This line is fin- 
ished in chrome-plate with highly polished 
heads and satin-finish handles. Both lines 
are available in sizes of 4, 6, 8, 10 and 
12 in. 


Texdrive Buffing and 
Polishing Machines 


Texdrive buffing and polishing machines 
with externally mounted motors of any 
size or type desired and ranging in size 
from 3 hp. to 25 hp. have recently been 
placed on the market by the Hisey-Wolf 
Machine Company, Cincinnati, Ohio. The 
motor is mounted externally behind the 
unit and V-belt connected to the spindle, 
thereby eliminating the motor housing from 
the top of the pedestal and providing any 
and all speeds for any size or kind of 
buffing and polishing wheel, regardless of 
the electric current available. 

The spindles of the machine are of one- 
piece construction and are made of heat- 
treated spindle steel. All the bearings are 
oversize ball bearings mounted close to the 
wheels. Each inner race is locked indi- 
vidually on the shaft without the use of 
sleeves or bushings, and have labyrinth 
seals to exclude dust and grit. Each bear- 
ing is individually lubricated, being 


The Hisey-Wolf two-motor two-spindle buffing 
and polishing machine with motor mounted 
externally 


equipped with a filler, an oil lever and a 
drain. The bearing housings have a full- 
length keyway on top of the column to 
assure permanent alignment. The spindles 
and bearing housings are removable as an 
integral unit without disturbing the bear- 
ings. The machines are made with either 
one or two spindles and with single- or 
double-motor drive, respectively. 


Rotary-Motor 
Power Jack 


The Duff-Norton Manufacturing Company, 
Pittsburgh, Pa., has developed a power 
jack equipped with a rotary-type motor 
for use in car and locomotive repairing 
which operates with greatly increased 
speed on the average air pressure main- 


Duff-Norton power jack equipped with 
rotary-type air motor 


tained in railway shops. Tests by the manu- 
facturer indicate that the load can be 
raised 25 to 50 per cent faster than with 
former types of jacks. The same shop 
tests also indicate that the jacks consume 
no more air per unit of work done than 
ordinarily required despite its increased 
lifting speed. The rotary motor now makes 
it possible to regulate these jacks by means 
of an adjusting screw when operating them 
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in pairs, thus assuring one-man control of 
the heaviest loads. 

These jacks are built in capacities of 
50, 75 and 100 tons with raises of 14, 17, 
25 and 30 in., and are equipped with large 
wide-treaded wheels and a folding handle 
built integrally with the jack, making for 
easy portability over rough shop surfaces 
or soft ground. 

Construction features include ball-bearing 
thrust and radial mountings throughout, 
an automatic shut-off which cuts the motor 
off when the lifting standard reaches the 
safe limit or its lift or depth, and an up- 
and-down throttle control assuring finger- 
tip control under all loads. 

In addition to this power jack equipped 
with a rotary motor, Duff-Norton will 
also continue to manufacture jacks oper- 
ated by piston-type air motors. 


Eleetrie Hoists For 
Low-Head Room 


Two small low-head-room electric hoists 
built in sizes to lift 350 and 700 1b. have 
just been placed on the market by Shaw- 
Box Crane & Hoist Company, Inc., Mus- 
kegon, Mich., under the trade name “Load 
Lifter Junior.” They are replicas of the 
larger capacity low-head-room electric 
hoists manufactured by this firm. With 
them the distance from the bottom of the 
track on which the hoists operate to the 
hook when in its highest position is less 
than that of a chain hoist suspended from 
a trolley, it being only 1234 in. 

These small hoists have a lifting speed 
of 20 ft. per min. with rated capacity loads, 
and give a hook lift of 18 ft. Control is 
by push buttons contained in a unit sus- 


The Shaw-Box small electric hoist for low- 
head-room locations 


L 


pended from the hoists. The hoists are 
comparatively light in weight, weighing 
only 185 lb. ready to operate, complete 
with trolley. 

The gear train of the hoists consists of 
only two gears and pinions. Ball bearings 
are employed at every bearing. The mo- 
tor is of the totally enclosed ball-bearing 
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type. The hoists are equipped with two 
brakes, an electrically operated motor 
brake and an automatic mechanical load 
brake of the roller ratchet type that con- 
trols the load during lowering so that the 
lowering speed is approximately the same 
as the hoisting speed. The hoist is totally 
enclosed, all parts being built into the 
hoist frame. The gearing and mechanical 
load brake operate in an oil bath. 


Fractional-Horsepow- 
er Air Compressors 


The Ingersoll-Rand Company, Phillips- 
burg, N. J., has developed a line of frac- 
tional-horsepower air compressors made 
in %4-hp. and %-hp. sizes. They have au- 
tomatic start-and-stop control and are 
equipped with a seamless steel tank and an 
improved check valve. 

When furnished for single-phase cur- 
rent they are equipped with a brushless ca- 
pacitor-type motor and a built-in auto- 
matic protection switch, giving overload 


Ingersoll-Rand 14-hp. single-stage air 
compressor 


and under-voltage protection. They are 
rated for 150 lb. per sq. in. maximum 
pressure, but may be set for lower pres- 
sures, or may be equipped with a reduc- 
ing valve for still lower pressures. 

The %-hp. and %-hp. units, available 
on a 2.4 cu. ft. tank as illustrated, are less 
than 35 in. high. The %4-hp. size is also 
available on a 4.6-cu. ft. tank in either ver- 
tical or horizontal mounting. If desired, 
the units can be furnished without the 
tank, 


Carboloy Tips 
For Micrometers 


The Carboloy Company, Inc., Detroit, 
Mich., manufacturers of cemented car- 
bides, announces a micrometer tipping 
service available to all micrometer users. 
By means of this service the micrometer 
user sends his micrometer to the Carboloy 
Company, who tips with Carboloy ce- 
mented carbides the wear points at the 


Micrometer with anvil and spindle tipped with 
Carboloy 


ends of the anvil and spindle. The mi- 
crometer is then accurately adjusted and 
returned to the owner, ready for imme- 
diate use. It is reported that the microm- 
eters will hold to a closer degree of ac- 
curacy during a period of use that averages 
at least 50 times longer life than microm- 
eters without Carboloy tips. 


Light-W eight 
High-Cycle Reamers 


The Black & Decker Manufacturing Com- 
pany, Towson, Md., has recently designed 
two high-cycle reaming motors of the flat 
type for ready accessibility in narrow 
clearances. The units designated as the 


Black & Decker-Van Dorn No. 225 and 
No. 350 high-cycle reamers are more pow- 
erful per pound weight than former mod- 
els, being made of heat-treated aluminum 
A safety switch control is de- 


castings. 


Light-weight Black & Decker-Van Dorn ream- 
ing motor, adapted to reaming rivet and stay- 
bolt holes 


signed to cut off instantly when the oper- 
ator’s grasp on the handle is released. The 
reamers are designed for heavy-duty drill- 
ing and reaming in fabricating plants, rail- 
way repair shops, structural-steel and 
bridge shops. They are specially adapted 
to reaming rivet and stay-bolt holes. 


Measuring Quality of 
Furnace Atmosphere 


The Brown Instrument Company has 
brought out a furnace atmosphere “Analy- 
Graph” which has been produced after 
elaborate testing to determine the most 
important measurable factors in furnace 
atmospheres. The tests covered both elec- 
tric and fuel-fired furnaces, two widely 
differing sources of gas feed, and a wide 
range of temperatures with varying ad- 
justments of air-gas ratios. 

The recording instrument is of the po- 
tentiometer type and is equipped with a 
chart 12-in. wide graduated so as to ren- 
der the equipment applicable to measure 
atmosphere quality whether the atmos- 
phere results from complete or incomplete 
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combustion, or from dissociation. The 
equipment operates on the principle of 
measuring the thermal conductivity of the 
gas mixture which is continuously drawn 
from the furnace. If the gas is the result 
of complete combustion, the thermal con- 
ductivity will be less than 1.00 due to the 
presence of COs, while if the sample has 
been produced by incomplete combustion or 
by dissociation, the thermal conductivity 
will nearly always be greater than 1.00— 
the only exception being when there is less 
than one per cent combustible in the final 
mixture. 

In order to render the instrument equal- 
ly useful for measuring all types of at- 
mospheres, the chart has been divided into 
two equal sections; one section is used 
when combustion is complete, while the 
other is used when combustion is incom- 
plete. This is accomplished by using dif- 
ferent electric sensitivities for the Wheat- 
stone bridge through a patented feature. 

The Analy-Graph was designed for use 
in heat-treating where it is now generally 
recognized that for best results in preheat- 
ing, hardening, and carburizing special gas 
atmospheres must be maintained around 
the metal. It does away with guess work 
in establishing the furnace atmosphere and 
applies potentiometer accuracy to the 
measurement of furnace-atmosphere qual- 
ity. It is independent of normal variations 
in furnace pressure, room temperature, and 
atmosphere humidity. The large scale on 
the instrument permits operators to ob- 
serve continually the condition of their 
furnace atmosphere even at a distance. 


One-Piece Ratchet 
Threading Dies 


Beaver Pipe Tools, Inc., Warren, Ohio, 
recently placed on the market the illus- 
trated No. 6-R Beaverette ratchet die for 


The Beaverette No. 6-R one-piece ratchet die 
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Left: The Brown 
“Analy-Graph” for 
analyzing gas atmos- 
pheres in heat-treat- 
ing furnaces 


threading %4-in., %-in., Y%-in. and 3%-in. 
pipe without changing the dies or bush- 
ings. Two sets of dies are always in the 
tool, since this threading range covers two 
different thread pitches. The dies can be 
adjusted for cutting oversize or under- 
size threads on the pipe which is centered 
in the tool by a-Universal pipe guide. The 
tool is so designed that close nipples can 
be threaded. 


Heavy-Duty 
Steel Gate Valves 


Heavy wall thicknesses, deep stuffing boxes, 
oversize stems, streamline flow and steel 
handwheels with fluted non-slip rims are 
some of the latest engineering features 
included in Walworth steel gate valves 
now available for 150 1b. and 300 Ib. steam 
pressures. Made of carbon Molybdenum 


Heavy walls, deep stuffing boxes, and oversize 
stems are features of Walworth heavy-duty 
steel gate valves 


steel (identification symbol C-1) to 
A.S.T.M. specifications A-157-36, they 
meet the requirements of all applicable 
specifications. The illustration shows one 
of the 300-lb. valves. They are the prod- 
ucts of the Walworth Company, New 
York, N. Y. 


Adjustable Boring- 
Bar Cutters 


The Apex Tool & Cutter Company, Inc., 
Shelton, Conn., have added another ad- 
justable tool to its line of inserted tools 
by the adaption of a separate cleat which, 
when used with its boring-bar cutters, 


Apex adjustable 
boring-bar cutters 


doubles the life of the cutter. The bor- 
ing bar used for turning and finishing 
wheel centers is shown in the accompany- 
ing drawing with a pair of cutters in- 
serted along with the cleats. The side 
view of the bar shows the added length of 
the cutter with the cleat in place. These 
cleats will give an overall extension of 
1 in. 

Stock cutters as shown in the drawing 
are made in all lengths for 4%4-in. by 8-in. 
to 6%-in. by 12-in. wheels and ground 
both for roughing and finishing iron or 
steel. All cutters are forged of selected 
high-speed steel and uniformly heat- 
treated. 
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Among the 


Clubs and Associations 


New York Rai.roap Civs—The annu- 
al golf tournament, field day and dinner 
of the New York Railroad Club will be 
held on Tuesday, June 8, at the West- 
chester Country Club, Rye, New York. 


EASTERN Car FOREMANS’ ASSOCIATION. 
—The Eastern Car Foremans’ Association 
will hold its annual field day and golf 
tournament on Thursday, July 15, at the 
Race Brook Country Club, New Haven. 


CENTRAL Rattway CLus.—The Central 
Railway Club of Buffalo, N. Y., in con- 
junction with the Transportation Club of 
Buffalo, will enjoy its annual cruise, 
on Saturday, June 12. 


WESTERN Raitway Cius.—F. G. Gur- 
ley, assistant vice-president, Chicago, Bur- 
lington & Quincy, was elected president of 
the Western Railway Club at its annual 
dinner in Chicago on May 17. At the 
same meeting, M. B. McPartland, general 
superintendent of motive power, Chicago, 
Rock Island & Pacific, was elected first 
vice-president; E. A. Clifford, general pur- 
chasing agent, Chicago & North Western, 
was elected second vice-president; and C. 
L. Emerson, division master mechanic, 
Chicago, Milwaukee, St. Paul & Pacific, 
was re-elected executive secretary. J. W. 
Fogg, vice-president, MacLean-Fogg Lock 
Nut Company, was re-elected treasurer, 
and vacancies on the board of direction 
were filled by D. C. Curtis, retiring presi- 
dent; W. L. Fox, general superintendent, 
Chicago & Western Indiana; H. H. Ur- 
bach, mechanical assistant to executive 
vice-president, Chicago, Burlington & 
Quincy, and V. R. Hawthorne, secretary, 
Division IV, Mechanical, Association of 
American Railroads. At the same meeting, 
L. Robinson, assistant to general superin- 
tendent of motive power, Illinois Central, 
was re-appointed general chairman of ar- 
rangements. The meeting was addressed 
by Everett M. Dirksen, congressman from 
Illinois. 


AMERICAN SOCIETY OF MECHANICAL EN- 
GINEERS.—The nominations for officers of 
the American Society of Mechanical En- 
gineers for 1938 were announced by the 
Nominating Committee at Detroit, Mich., 
during the semi-annual meeting of the So- 
ciety, May 17 to 21. Presented by the 
regular Nominating Committee are the 
following: For president, H. N. Davis, 
president, Stevens Institute of Technology, 
Hoboken, N. J. For vice-president, to 
serve one year: F. O. Hoagland, master 
mechanic, Pratt & Whitney Division, Niles 
Bement-Pond Co., Hartford, Conn. For 
vice-president, to serve two years: B. M. 
Brigman, Dean, Speed Scientific School, 
University of Louisville, Louisville, Ken- 
tucky: Hart Cooke, mechanical engineer, 
American Locomotive Company, Diesel 
engine Division, Auburn, N. Y.; W. H. 
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McBryde, consulting engineer, San Fran- 
cisco, Calif., and L. W. Wallace, di- 
rector, Equipment Research, Association 
of American Railroads, Chicago. For 
managers, to serve three years: Carl 
Bausch, vice-president, Bausch & Lomb 
Optical Co., Rochester, N. Y.; S. B. Earle, 
Dean, School of Engineering, Clemson A. 
& M. College, Clemson College, S. C., and 
F. H. Prouty, Prouty Brothers Engineer- 
ing Co., Denver, Colo. 


MEcHANICAL Drviston, A.A.R.—The 
sessions of the convention of the Mechan- 
ical Division, Association of American 
Railroads, June 16-23, inclusive, will be 
held in the Atlantic City Auditorium, be- 
ginning promptly at 9:30 a. m., Daylight 
Saving Time. Afternoons and Saturdays 
will be set aside for inspection of exhibits. 
The Committee on Subjects will be ap- 
pointed by the Chairman at the opening 
session on Wednesday, June 16, to receive 
from members questions for discussion. 
This committee will determine whether 
such questions are suitable ones for dis- 
cussion and, if so, will report them to the 
Division at an appropriate time for discus- 
sion by the members. The technical pro- 
gram is as follows: 


WEDNESDAY MorNING, JUNE 16 

Address by J. M. Symes, vice-president, Opera- 
tions and Maintenance Department, Associa- 
tion of American Railroads. 

Address by Chairman—J. W. Burnett, general 
superintendent motive power and machinery, 
Union Pacific. 

Action on Minutes of 1936 Annual Meeting. 

Appointment of Committees on Subjects, Resolu- 
tions, Correspondence, etc. 

Unfinished business. 

New business. 

Report of General Committee. 

Report of Nominating Committee. 

Discussion of Report on Lubrication of Locomo- 
tives. 


Tnurspay Morninc, June 17 
“Research and Locomotive Development,” by W. 
H. Winterrowd, vice-president, Franklin Rail- 
_ wa Supply Company, Inc. | A 
Discussion of Report on Locomotive Construction. 
Fripay Morninc, June 18 7 
Discussion of Reports on: 
Electric Rolling Stock. 
Specifications for Materials. . 
Joint Committce on Utilization of Locomotives 
and Conservation of Fuel. 
Safety Appliances. . bye 
Air Conditioning and Equipment Lighting. 


Monpay Mornino, June 21 


Address: Hon. Frank McManamy, member, In- 
terstate Commerce Commission. i 
Discussion of Report on Car Construction. 


Turspay Morninc, JUNE 22 
“What Next in Car Equipment?” by L. K. Sill- 
cox, first vice-president, New York Air Brake 
Company. 
Discussion of Reports on: 
Arbitration Committee. 
Committee on Prices for Labor and Materials. 
Committee on Loading Rules. 
Committee on Tank Cars. 
Committee on Lubrication of Cars. 


WebNESpAY MoRNING, JUNE 23 
Discussion of Reports on: 
Couplers and Draft Gears. 
Brakes and Brake Equipment 
Wheels. 
Election of Members of General Committee. 


Club Papers 
Tank Car Design 


Chicago Car Foremen’s Association.— 
The regular monthly meeting of the Car 
Foremen’s Association of Chicago held 
May 10 at the LaSalle hotel, Chicago, was 
addressed by R. W. Thompson, chief en- 
gineer, General American Transportation 
Corporation, on the general subject “Tank 
Cars—Their Design and Services.” § Mr. 
Thompson devoted the first part of his 
paper to a discussion of tank car specifica- 
tions, truck design, underframe, bolster 
slabbing, anchorage, center of gravity and 
heater pipes. He discussed the A.A.R. 
tank car classification also the I.C.C. speci- 
fications for shipping containers for vari- 
ous commodities, tank linings of various 
types and special cars for the transporta- 
tion of such materials as ethy] fluid, caus- 
tic soda, sulphuric acid, beer, etc. {In 
preparing this paper Mr. Thompson said 
“it has been my desire first to give an 
early history of the tank car and to show 
how advancement has been made in its 
specifications, later to show how by years 
of operation improvements have been made 
in its construction, how its parts have 
been perfected to enable the car to remain 
in continuous operation and, finally, how 
the development of new tank cars for 
special services has contributed in bringing 
new and additional business to the rail- 
roads.” 


A.S.M.E. Meets at Detroit 


American Society of Mechanical En- 
gineers—The 1937 semi-annual meeting of 
the American Society of Mechanical En- 
gineers, held May 17-21, inclusive, at De- 
troit, Mich., proved of sufficient general 
interest to attract a registered attendance 
of 940 members and guests, including a 
considerable number of representative men 
in the railway and railway supply fields. 
The five-day meeting was notable for the 
inclusion of addresses and papers on eight 
definite railroad subjects and, in addition, 
several other papers presented information 
having an important bearing on present 
and future railroad problems. f In the first 
general session, following a keynote ad- 
dress by C. F. Hirshfeld, chief on re- 
search, the Detroit Edison Company, on 
the influence of automotive production 
methods in other engineering fields, the 
subject “Modern Locomotive and Axle 
Testing Equipment,” was discussed in a 
paper by T. V. Buckwalter, vice-president: 
W. C. Sanders, general manager, Timken 
Railroad Division, and O. J. Horger, re- 
search engineer of the Timken Roller 
Bearing Company, Canton, Ohio. In pre- 
senting this paper, Mr. Buckwalter showed 
how irnproved locomotive driving and run- 
ning gear reduces dynamic augment on the 

(Continued on next left-hand page) 
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MODERN POWER 


Ear NS Mor e 


and 


Costs Less 


Locomotive cost is not all in the locomo- 
tive itself. 


Its first cost is a known factor —but what 
about the effects upon other costs? 


Modern Power is more economical in fuel, 
hauls more cars faster with corresponding 
driving wheel loads, is easier on track and 
bridges, costs far less for maintenance and 
is available for service more hours per day. 


Modern Power earns more and costs less. 


LIMA 
LIMA LOCOMOTIVE WORKS, ATLATTI S> INCORPORATED, LIMA, OHIO 


INCORPORATED 


rail and vibration in locomotive and track 
structures, thus permitting much higher 
operating speeds with safety. Preliminary 
results of fatigue tests on full size driver- 
axle assemblies were described, as well 
as the influence of designs, steels, and heat 
treatment upon axle fatigue strength. 
TIn discussing “Automotive Engineering 
Applied to Railroading,” Edward G. Budd, 
president, Edward G. Budd Manufacturing 
Company, Philadelphia, Pa., pointed out the 
differences between automobile and rail- 
road requirements and discussed automobile 
and airplane design upon the design and 
construction of railway equipment. Topics 


covered included the cost per passenger 


mile, weight reduction, ease of assembly 
and interchangeability, noise elimination 
and more rapid acceleration and braking. 
At this same session the “Economics of 
Power for Light-Weight Trains” was pre- 
sented in a paper by Rupen Eksergian, 
Edward G. Budd Manufacturing Company, 
Philadelphia. In this paper the desirability 
of minimum weight equipment and limited 
weight power plants was stressed. This 
paper was replete with technical formulae 
and quantitative discussions in graph form, 
which provide a basis for determining the 
conditions best adapted for the various 
forms of motive power. {At a joint 
meeting of the American Welding Society 
and the Machine Shop Practice division, 
the subject “Welded Steel in High-Speed 
Railroad Service,” was presented by Ever- 
ett Chapman, president, Lukenweld, Inc., 
Coatesville, Pa. Mr. Chapman described 
the basic design factors in welded steel 
construction and the detailed stresses which 
must receive attention if welded structures 
are to give long service under dynamic 
loads. In this paper and particularly the 
discussion which followed, the point was 
made that in spite of the tremendous ad- 
vance and improvement in welding technic 
in recent years, welding is by no means a 
panacea, and this new fabrication process 
must be employed intelligently and par- 
ticularly with reference to the elimination 
of internal stresses due to expansion and 
contraction, or the holding of these stresses 
within safe limits. f The subject “High- 
Speed Diesel-Engine Maintenance Practice 
on the Canadian National,” was presented 
by I. I. Sylvester, special engineer, Cana- 
dian National, Montreal. Mr. Sylvester 
described the experience of the Canadian 
National in maintaining Diesel engine 
driven equipment since 1925, with particular 
reference to the adaptation of steam loco- 
motive maintenance organizations and 
methods to this newer type of power. He 
stressed the importance of performance and 
wear measurement records without which 
maintenance work is bound to be more or 
less haphazard, inefficient and unsatisfac- 
tory. “Electricity in Transportation” was 
the subject of a paper and talking moving 
picture presented by H. L. Andrews, vice- 
president, General Electric Company, New 
York, which showed in a striking way the 
different types of motive power applications 
which railroads are using today to help 
solve the problem of balancing income 
against expenditure. {In discussing “Air 
Resistance of Railway Equipment,” A. I. 
Lipetz, chief consulting research engincer, 
American Locomotive Company, Schenec- 
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tady, N. Y., described wind tunnel tests 
on models of locomotives, streamline cars, 
and power cars for Diesel electric trains, 
which show that air resistance is the most 
important factor in air resistance of rail- 
way equipment operating in still air. For 
all practical purposes this resistance can be 
represented by a simple expression involv- 
ing the square of the speed and a coefficient, 
which depends upon the shape and con- 
struction of the vehicles. In discussing 
the subject “Resistance of Light-Weight 
Passenger Trains,’ A. L. Totten, transpor- 
tation engineering department, General Elec- 
tric Company, Erie, Pa., described how the 
tracks, journals, wheel flanges, air, wind, air 
conditioning and lighting equipment affects 
the resistance of modern streamline trains. 
Formulae were included in the paper for 
calculating these specific resistances and 
examples were given showing their applica- 
tion. f These eight specific railroad papers 
mentioned were presented at four 
meetings held under the auspices of 
the Railroad Division, two of the meetings 
being presided over by W. H. Winterrowd, 
vice-president, Franklin Railway Supply 
Company, Chicago, and two by W. E. Dun- 
ham, superintendent car department, Chi- 
cago & North Western, Chicago. E. L. 
Woodward, western editor Railway Me- 
chanical Engineer, served as official record- 
er. In addition to the papers on specific 
railroad subjects, the discussion “Rubber 
Cushioning Devices” by Dr. Hirshfeld, was 
of considerable general interest to railway 
men and the same statement may be made 
with regard to several papers on Lubrica- 
tion, Cutting Metals, Apprenticeship and 
Craftsmen Training. 


DIRECTORY 


The following list gives names of secretaries, 
dates of next regular meetings, and places of 
meetings of mechanical associations and railroad 
clubs: 

Aıir-Braxe AssociaTion.—T. L. Burton, care of 
Westinghouse Air Brake Company, 3400 Em- 
pire State Building, New York. 
ep RarLway SuPPLY AssocraTion.—F, W. 
Venton, Crane Company, Chicago. 

Amentcan Raitway Toot FOREMEN’S ASSOCIA- 
tion.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 


ier as Society or MECHANICAL ENGINEERS.— — 


. Davies, 29 West Thirty-ninth street, 
New York. 

Rartroap Diviston.—Marion B. Richard- 
son, 21 Hazel avenue, Livingston, N. J. 

Macaine SHor Practice Division.—J. R. 
Weaver, Westinghouse Electric & Manufac- 
turing to., East Pittsburgh, Pa. 

Materrats HanpLiNng Division. — F. J. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Ort anp Gas Power Division. — M. i: 
eed, 2 West Forty-fifth street, New York. 

Fuets Diviston.—W. G. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

ASSOCIATION OF AMERICAN RarLroaps.—J. M. 
Symes, vice-president operations and mainte- 
nance department, Transportation Building, 
Washington, D. C. 

Division. I. —— Operatinc. — Sarety Sec- 
pone C. Caviston, 30 Vesey street, New 
ork, 

Division V.—Mecnanicat.—V. R. Haw- 
thorne, 59 East Van Buren street, Chicago. 
5 convention, June 16-23, Atlantic City, 


ComMitTgg on Resgarcy.— E. B., Hall, 
chairman, care of Chicago & North Western, 
Chicago. 

Diviston VI.—Purcwases anp_StorEs.— 
W. J. Farrell, 30 Vesey street, New York. 
Annual meeting, June 21, 22 and 23, Atlan- 
tic City, PoR 

Drviston VIIT.—Motor Transport.—Car 
Service Division. — George M. Campbell, 
Transportation Building, Washington, 

Association OF Rattway ELECTRICAL ENGINEERS. 
—Jos. A. Andreucetti, C. & N. . 1519 
Daily News Building, 400 West Madison 
street, Chicago, Ill. 


Canaptan Rattway Crus.—c. R. 
ilson avenue, Montreal, Que. 
meetings, second Monday of each month, 
except in June, July and August, at Wind- 
sor Hotel, Montreal, Que. 

Can DEPARTMENT OFFICERS’ Assocration.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago, 7926 South Morgan street, 
Chicago. 

Car Foremen’s AssocIaTION oF Cuicaco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel, Chicago. 

Car FOREMEN’S ASSOCIATION OP Omana, Councit 
Biurrs AND SOUTH OMAHA INTERCHANGE — 
H. E. Moran, Chicago Great Western, Coun- 
cil Bluffs, Ta. Regular meetings, second 
Thursday of each month at 1:15 p. m. 

Central RaiLway CLuB or BurraLo.—Mrs. M. 

. Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meetings, second Thursday 
each month, except June, July and August, 
at Hotel Statler, Buffalo. 

Eastern Car Foremen’s Association. — E. L. 
Brown, care of the Baltimore & Ohio, St. 
George, Staten Island, N. Y. Regular meet- 
ings, fourth Friday of each month, except 
June, July, August and September. 

INDIANAPOLIS Car INSPECTION ASSOCIATION. — 

Singleton, 822 Big Four Building, 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July, August 
and September, at Hotel Severin, Indianap- 
olis, at 7 p. m. 

IntERNATIONAL RarLway Fuet ASSOCIATION. — 

Railway Fuel and Traveling Engineers 
Association. A G Foui 

INTERNATIONAL ILWAY GENERAL 
‘AssocraTION.—William Hall, 1061 West Wa- 
basha street, Winona, Minn. Next meeting. 
September 28 and 29, Hotel Sherman, Chi- 
cago, Il 

INTERNATIONAL 


Crook, 2271 
Regular 


Rarpway Master BLACKSMITHS 
AssocraTion.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, troit, Mich. 

Master Borer Makers Association. — A. F. 
StigImeier, 29 Parkwood street, 
Albany. Ng Y: September 

an i i 

New Encrann Rarrroan Cius.—W. E Cade, 
r., 683 Atlantic avenue, 

egular meetings, 


T Car Men’s Assoctation. — E. N. 

Noyan chief interchange inspector, Minne- 
sota T 

eetings, 9 
Tone, uly and August, at Midway Club 
Paul.” 

aul. 
Rattway Crus.—William S. Wollner. 

Pace. Box 3275, San Francisco, Cal. Regu- 
lar meetings, second Thursday of each month 
in San Francisco and Oakland, Calif., alter- 
nately—June in Los Angeles and October in 
Sacramento. 

RAILWAY CLus or Greenvitte.—J. Howard 
Waite, 43 Chambers avenue, Greenville, Pa. 
Regular meetings, third Thursday in month. 
except June, July and August. 

Rarway CLuB or PrittssurscH.—J. D. Conway, 
1941 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in month. 
except June, July and August, Fort Pitt 
Hotel, Pittsburgh, Pa. 

Raitway Finz Protection Assocration.—P. A 
Bissell, 40 Broad street, Boston, Mass. An- 
nual meeting, October 19-20, ieee re 

F ND TRAVELING ENGINE 

RATAT ES Duff smia ee Colony 
building, Chicago. Annual mee wi . 
hibits, Hotel Sherman, Chicago, September 

0 


29, 30. 

RarLway ŠureLY MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1941 Oliver Building, Pitts. 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associa- 
tion of American Railroads. Exhibit June 
16 to 23, pera Atlantic, City, Nol ` 
HERN AND SOUTHWESTERN RAILWAY CLUB. — 

Sovia Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings, third Thursday in Janu- 
ary, March, May, July and September. An- 
nual meeting, third Thursday in November. 
Ansle Hotel, Atlanta, Ga. 

Toronto Raitway CLus.—R. H. Burgess, Box £. 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, except Jene, July 
and August, at Royal York Hotel, Toronto. 
Ont. ; 

TRAVELING ENGINEERS’ Assoctatron.—See Rail- 
way Fuel and Traveling Engineers’ Associa- 
tion. 

Western Rattway Crus.—C. L. Emerson, execu- 
tive secretary, 822 Straus Building, Chicago. 
Regular meetings, third Monday in each 
month, except June, July, August and Sep- 
tember. 
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Driving Box Expansion 


IS A TOUGH CUSTOMER 


Expansion and contraction due to temperature change are tough 
customers—they can neither be avoided nor subdued. » » » When 
a locomotive leaves the roundhouse the driving boxes are at 
atmospheric temperature — expansion must be provided for. » » » 
The Franklin Automatic Compensator and Snubber provides for 
this expansion. It maintains accurate driving box fit at all times 
and the Snubber member provides a cushion to absorb 
unusual shocks. » » » With the Franklin Automatic 
Compensator and Snubber every part of the motion 
work is maintained in correct alignment, wear is reduced 
and maintenance costs far less. » » » Its twin, the Type 
E-2 Radial Buffer, maintains correct relationship between 


engine and tender and together they vastly improve the Franklin Type E-2 Redial 


Buffer dampens oscillation 


riding of the locomotive. » » » » » » » » » » » » 


between engine and tender 


and makes for easier riding. 


When maintenance is required, a replacement part assumes importance equal to that of the device itself 
and should be purchased with equal care. Use only genuine Franklin repair parts in Franklin equipment, 


IN RAILWAY SuPPLY COMPANY, Inc. 


CHICAGO MONTREAL ri 


N. Y. C. Rebuilding 
Passenger Cars 


Tue New York Central has placed in 
service on its Empire State Express two 
deluxe air-conditioned coaches, the first 
of 50 which it is rebuilding in its shops 
at Beech Grove, Indianapolis, Ind. The 
remaining 48 will be put in service, as 
rapidly as completed, on the company’s 
principal trains between New York, Chi- 
cago, Cleveland, Ohio, Detroit, Mich., and 
St. Louis, Mo. For the Boston & Albany, 
17 coaches are being air conditioned at 
Allston, Mass., and 8 additional coaches 
for the Pittsburgh & Lake Erie at the 
Beech Grove shops. 


New Headlight on ‘‘400” 


A NEW type headlight, which casts a 
gyrating beam of light in the shape of a 
figure eight, is being given its initial tests 
on the “400” of the Chicago & North 
Western, operating between Chicago and 
the Twin Cities. The new light, known 
as the Mars light, is of 3,000,000 candle 
power, and its reflector is oscillated by a 
motor which causes the beam to swing in 
arcs similar to a figure eight. The field 
of gyration of this figure eight is about 
800 ft. in diameter at a distance of 1,000 
ft, and precedes the locomotive a dis- 
tance of 1,400 to 2.000 ft. The light is 
canary yellow in color and in yard tests 
it has been observed at a distance of three 
miles. The light itself is located on the 
top of the smokebox directly in front of 
the stack, which places it directly above 
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the regular headlight. 
pected to be of value as a warning signal 
when a train approaches crossings. 


The light is ex- 


Eksergian Awarded 1937 Hender- 
son Medal by Franklin Institute 


Dr. Rupen Eksergian of the Edward G. 
Budd Manufacturing Company, Philadel- 
phia, Pa., was awarded the 1937 George 
R. Henderson Medal of the Franklin In- 
stitute at the Medal Day Exercises of the 
Institute at Philadelphia on Wednesday, 
May 19. The Henderson medal, founded 
in 1924, is awarded for meritorious in- 
ventions or discoveries in the field of rail- 
way engineering. Dr. Eksergian was 
chosen as its recipient “In consideration of 
his contributions to railway engineering 
and his accomplishments in the field of 
railway locomotive and car design.” 


Lightweight Train and Loco- 
motives for L., M. & S. 


Tue London, Midland & Scottish of 
Great Britain has completed the first of 
eleven lightweight trains, designed for 
long-distance excursion traffic, in which 
the use of high tensile steel and welding 
enables a reduction of 55 tons in weight 
compared with a 10-coach train of stand- 
ard equipment, or 1.16 hundredweight less 
per passenger. Each 10-coach train com- 
prises five two-coach units, and, by such 
articulation, there is a saving of 20 wheels 
per train. 

The L., M. & S. has also placed orders 


for the construction of 85 new steam loco- 
motives, according to the New York office 
of the Associated British and Irish Rail- 
ways. Apart from five 4-6-2 engines to be 
built for the new high-speed express serv- 
ice between London and Glasgow, the new 
locomotives will comprise 15 standard six- 
coupled freight engines, 0-6-0 type, and 65 
standard passenger tank engines, of a 2-6-2 
wheel arrangement, for suburban service. 


C. & E. I. to Use Lightweight 
Rail Cars 


Two new streamline air-conditioned rail 
motor coaches, which will give short-run 
passengers the same modern service as that 
enjoyed by the passengers on long runs, 
will be placed in service by the Chicago 
& Eastern Illinois between Danville, III, 
and Cypress this month to supplement 
steam locomotive trains. On the 242-mile 
run between these points, each car will 
make one run a day under the present 
schedule. The cars, measuring 74% ft. 
were constructed by the American Car & 
Foundry Company, and are equipped with 
Hall-Scott 200 hp. horizontal six-cylinder 
engines. Rapid acceleration and retarda- 
tion of speeds feature the new cars. 


Streamline Trains Between 
Bakersfield and Oakland 


Tue Atchison, Topeka & Santa Fe has 
asked the Railroad Commission of Cali- 
fornia for permission to improve its pas- 
senger service between Bakersfield, Cal., 

(Continued on next left-hand page) 
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OXWELD PIONEERS 
in the Cutting of Piled Plates 


HE recently developed Oxweld process of 

cutting piled plates provides for railroads an 
economical means of fabricating large quantities of 
identical steel parts. Simple or intricate shapes 
can be produced by automatic oxy-acetylene cut- 
ting of piles of as many as twelve %-inch plates 
at one time. 

With the Oxweld Shape-Cutting Machine, 
parts with smooth-finished edges are produced at 
high speed and with uniform contours. Produc- 
tion costs both in preparation and assembly are 
further reduced because sheets cut under this 
procedure conform accurately and uniformly to 


specifications. 


These shape-cutting developments reflect the 
unique co-ordination of research and service facil- 
ities by which Oxweld contract customers benefit. 
For assistance in adapting the oxy-acetylene cut- 
ting process to your specific fabrication work, 


consult Oxweld. 


THE OXWELD RAILROAD SERVICE COMPANY 
Unit of Union Carbide and Carbon Corporation 
UCC} 


New York: 
Carbide and Carbon Bldg. 


Chicago: 
Carbide and Carbon Bldg 


RAILROAD SERVICE 
) ee ene en 
1912-1937 


A QUARTER OF A CENTURY OF SERVICE 
TO THE MAJORITY OF CLASSI RAILROADS 


77 


and Oakland with streamline trains and 
by co-ordinating its trains and busses. The 
railroad proposes to establish coordinated 
and integral one-ticket rail and bus service 
and to install two all-steel, streamlined, 
1800 hp. Diesel-electric, five-car trains 
which it will operate on two six-hour 
schedules, each way, a day. Specifications 
for these trains have been completed by 
the Santa Fe and the Edward G. Budd 
Manufacturing Company. 


Equipment Depreciation Orders 


Tue Interstate Commerce Commission in 
a series of sub-orders in No. 15100, De- 
preciation Charges of Steam Railroad 
Companies, has prescribed depreciation 
rates applicable to the equipment of six 
roads. They are the Atlantic & Yadkin; 
the Indianapolis Union; the New York, 
New Haven & Hartford; the Pittsburgh, 
Lisbon & Western; the Rahway Valley; 
and the Wrightsville & Tennille. 

The composite percentages, which are 
not prescribed rates but merely the aver- 
ages of percentages applied to the indi- 
vidual primary accounts, range from 3.13 
per cent for the Wrightsville & Tennille 
to 10.38 per cent for the Atlantic & Yad- 
kin. The composite figure for the New 
Haven is 3.25 per cent, derived from indi- 
vidual rates prescribed as follows: Steam 
locomotives, 2.91 per cent; other locomo- 
tives, 3.1 per cent; freight-train cars, 4.1 
per cent; passenger-train cars, 2.72 per 
cent; floating equipment, 2.57 per cent; 
work equipment, 4.38 per cent; miscel- 
laneous equipment, 15.46 per cent. 


Metal Statistics—A Correction 


THE thirtieth (not the thirteenth) an- 
nual edition of Metal Statistics is reviewed 
on page 220 of the May issue. 


Tue Ex-Cert-O Arrcrart & Toor 
CorporaTion, Detroit, Mich., is now the 
Ex-Cell-O Corporation. 


STANLEY T. SCOFIELD has been appointed 
assistant to vice-president of the United 
States Steel Corporation, New York. 


Joser T. Ryerson & Son, Inc., has 
moved its downtown, Chicago, office from 
the Continental Illinois Bank building to 
the First National Bank building. 


CLYDE GRIGSBY has been appointed west- 
ern manager Railroad Division of the 
Socony-Vacuum Oil Company, Inc. Mr. 
Grigsby will have his headquarters at 
Chicago. 


THE AMERICAN BRAKE SHOE & Foun- 
DRY Co., oF CALIFORNIA, has established its 
general offices at 1010 Russ building, San 
Francisco, Cal. A. L. Clark is president 
of this subsidiary company. The parent 
company is the American Brake Shoe & 
Foundry Co. 


GreorcE McM. Gopey, who was pres- 
ident of the Burden Iron Company, Inc., 
Troy, N. Y., during 1935 and 1936, has 
been elected to fill the unexpired term of 
President Alfred Musso, who has re- 
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New Equipment Orders and Inquiries Announced Since 
the Closing of the May Issue 


LOCOMOTIVE ORDERS 


Road No. of locos. Type of loco. Builder 
Alton & Southern 1? 2-8-2 American Loco. Co. 
Patapsco & Back Rivers 3? 600-hp. Diesel-elec. Electro-Motive Corp. 
12? 600-hp. Diesel-elec. American Loco. Co. 
Ehiladelphig, Bethlehem & New 18 oio Diada 
NPIEN saasa cdeetssse yes -hp. Diesel-elec. : 
g 32 600-hp. Diesel-elec. Electro-Motive Corp. 
1? 900-hp. Diesel-elec. American Loco. Co. 
Seaboard Air Line........... 5 Loco. tenders Baldwin Loco. Wks. 
South Buffalo ...........6.. 22 600-hp. Diesel-elec. Electro-Motive Corp. 
1? 600-hp. Diesel-elec. American Loco. Co. 
Steelton & Highspire......... 13 600-hp. Diesel-elec. American Loco. Co. 
Wheeling & Lake Erie....... 10 6-wheel switch Company shops 
Locomotive ĪNQUIRIES 
Litchfield & Madison......... 3 062 4 6 #4 §.. | S¥sesanstatieckewbevecus res 
E Bee = (Cs (FIT SEERA oe Savas Hb gees 
FreicHt-Car ORDERS 
Road No. of cars Type of car Builder 
Delaware & Hudson......... 100 = 40-ton box Company shops 
National Tube Co..... ....... 103 Bodies for 70-ton gondola Ralston Steel Car Co. 
n T I ET ETT 300 50-ton single-door box 
250 50-ton double-door box 


50  50-ton box, with end doors 


«Company shops 


50 = All-steel flat 


Union Pacific ......csseecece 1,900 50-ton box 
700 50-ton auto-box T Company shops 
1,000 50-ton Ballast, Hart Selective American Car & Fdry. Co. 
200 Tank Gen. Amer. Trans. Corp. 


FREIGHT-CAR INQUIRIES 


35-ton steel covered hopper 


tank 


PASSENGER-CAR ORDERS 


Type of car 


Builder 
Edward G. Budd Míg. Co. 


PASSENGER-CAR INQUIRIES 


Aliquippa & Southern........ 20 100-ton rack 
American R. R. of Porto Rico. 40  5,000-gal. 
Cabot, Godfrey L., Inc....... 20 
Road No. of cars 
Ft. W. & D. Cu. .ccccvcccee A 4 Pass. 
GR L & Bissiaucs aay jor, 2 
Go Miv& Nicsecidosiiesceas 2 
sleeper-coaches 
Daren eae 1 Rail motor office 


Norfolk Southern 


coaches 
Lightweight Cor-Ten steel 


de luxe lightweight steel 


1 To have 25 in. by 30-in. cylinders and a total weight in working, order of 280,000 Ib. 
t 


2 Part of this equipment, which has already 
last auarter of 1936. 


been delivered to the railroad, was ordered in the 


Locomotive received by Steelton & Highspire. 


4 Inquiry is being made for underframes 
converted into 50-ton cement hopper cars. 

5 The Ryan Car Company 
these cars. 


Supply Trade Notes 


signed; Arthur S. Swan, vice-president, 
and Frank Hodson, assistant to the pres- 
ident, also resigned. O. A. Van Denburgh, 
Jr., a former manager of the company, 
has been placed in charge of operations. . 


Raymonp C. Burar has been elected 
to the board of directors of The Bullard 
Company, Bridgeport, Conn., and will con- 


Raymond C. Bullard 


or these cars, 


In addition 50 hopper cars are to be 


as received an order for 2,600 lightweight welded underframes for 


tinue to serve as advertising and publicity 
manager of this company. Mr. Bullard, 
after graduating from college, spent six 
years as an engineering student in the va- 
rious departments of The Bullard Com- 
pany’s manufacturing division. This was 
followed by a considerable period in the 
sales, engineering and advertising depart- 
ments. For the last five years he has been 
advertising and publicity manager. 


P. A. McGeg, assistant electrical engi- 
neer of the Reading-Jersey Central has 
resigned to join the sales department of 
the Electro-Motive Corporation. Mr. Mc- 
Gee will have his headquarters in the com- 
pany’s New York office at 230 Park 
avenue, 


S. J. HALL, eastern manager of the Peer- 
less Equipment Company, at New York, 
has resigned to serve as consulting engi- 
neer in the electrical field, specializing on 
design and installation of storage batteries, 
with headquarters at Chicago. 


R. A. Carr, managing director of the 
Buenos Aires branch handling the South 
American business of the Dearborn Chemi- 
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Machine Your Parts 
With CARBOLOY Tools | 


Turn repair-shop hours into ‘“Operating-PROFIT” A few of the many perts you can profitably 
machine with CARBOLOY 
hours! Reduce your machining repair time by PART MATERIAL OPERATION 
Pistons Cast Iron Turn-Bore 
s s s Bell Brass Turn-Bore 
using Carboloy cemented carbide metal cutting AA AREN Sa ee 
ae Air Compressors Cast Iron Bore 
tools. They'll do your repair jobs faster and at Compressor Pistons Cast Iron Turn-Bore 
Cylinder Bushings Gun Iron Turn-Bore 
l š H Piston Packing Rings Gun Iron Turn-Bore 
ess cost .. . and give you greater accuracy, Baas am Lanse 
obf z A Steam Pipes Cast Iron Bore 
better finish and longer tool life. Investigate Throttle Valves Cast Iron Bore 
Piston Valve Tool Rings Gun !ron Turn-Bore 
Carboloy tools! Send for booklet SC-35 contain- Piston Valve Packing Rings Gun Iron roe Bors 


ing complete general information. 


Send for 28 pg. booklet of 
CARBOLOY COMPANY, INC. Gen’l. Information. 


DETROIT 
CHICAGO e CLEVELAND e NEWARK o PITTSBURGH eè PHILADELPHIA 


CARBOL OY 


' 

i CARBOLOY CO., Inc., 2959 E. Jefferson, Detroit. 

H Without obligation send us booklet SC-35-R giving general 
i information about Carboloy tools. 
I 
I 
' 
' 
' 
t 
' 
i 
I 
t 
I 
' 
i 
H 
i 
i 


Name. Title 


REG u. 5. PAT. OFF. 


CEMENTED CARBIDE TOOLS 


cal Company, has been elected vice-pres- 
ident with headquarters in Chicago to suc- 
ceed C. M. Hoffman, who is now located 
in Los Angeles, Cal., where he is engaging 
in special work for the Dearborn Chemical 
Company. Mr. Carr was born at Oak 
Park, Ill., and after graduating from the 
University of Chicago, in 1926, engaged 
in advertising work. Later, he entered the 
employ of the Locomotive Firebox Com- 
pany, Chicago, and in 1927 was a member 
of the dynamometer car staff of the South- 
ern Pacific at San Francisco, Cal. In 1928, 
he reentered the employ of the Locomotive 
Firebox Company, engaging in sales and 
production work, which position he held 
until 1934, when he entered the employ of 
the Dearborn Chemical Company. 


Wa ter H. Base t, assistant chief me- 
chanical engineer of the American Steel 
Foundries, has been appointed chief me- 
chanical engineer, with headquarters in 
Chicago, and has been succeeded by Rob- 
ert B. Cottrell. Mr. Baselt, who received 
his technical education at Armour Institute 


General 


Frank Ross, electrical engineer of the 
Terminal Railroad Association of St. 
Louis, has been promoted to superintendent 
of motive power and equipment, succeed- 
ing William Bawden who, at his own re- 
quest, has been appointed mechanical con- 
sultant. 


C. K. Srerns, whose appointment as 
assistant chief of motive power (locomo- 
tive) of the Pennsylvania was reported in 
the May, Railway Mechanical Engineer, 
was born at East Orange, N. J., on Feb- 
ruary 21, 1891. He entered the service 


C. K. Steins 


of the Pennsylvania on July 28, 1913, as 
special apprentice in the Altoona machine 
shop and on May 1, 1919, was transferred 
to the New York division as assistant mas- 
ter mechanic. On March 1, 1920, Mr. 
Steins was appointed assistant engineer 
motive power in New Jersey and on Jan- 
uary 16, 1924, became assistant master me- 
chanic of the Philadelphia division. He 
was appointed assistant engineer motive 
power, eastern region, on July 1, 1926, and 
on February 1, 1928, became master me- 
chanic of the Indianapolis division. He 
was transferred to the Maryland division 
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in Chicago, joined the engineering force 
of the American Steel Foundries in 1916 
and has been continuously employed with 


(c) Moffett Studio 


Walter H. Baselt 
this company since that date, except for a 
period of service with the government. He 


Personal Mention 


as master mechanic on October 1, 1929, 
serving in this capacity until his appoint- 
ment as assistant chief of motive power 
under the chief of motive power at Phila- 
delphia, Pa. 


H. C. WRIGHT, assistant master mechan- 
ic of the Pittsburgh division of the Penn- 
sylvania, has been appointed to the newly- 
created position of assistant engineer mo- 
tive power of the Western region with 
headquarters at Chicago. 


Master Mechanics and 
Road Foremen 


W. O. TEUFEL, master mechanic of the 
Western Pennsylvania division of the 
Pennsylvania, has been transferred to the 
Columbus, Cincinnati and Toledo divisions 
with headquarters at Columbus, Ohio. 


CHARLES ALEXANDER WILsoN, who has 
been appointed master mechanic of the 
Pennsylvania at Williamsport, Pa., as noted 
in the May issue of the Railway Mechani- 
cal Engineer, was born on September 29, 


C. A. Wilson 


1885, at North East, Md. He attended 
Pereyville Public School; Jacob Tome In- 
stitute, Port Deposit, Md., and Drexel In- 


became assistant chief mechanical engineer 


in 1929, 


Ricuarp M. Ramport has been appoint- 
ed sales representative of the General 
American Transportation Corporation, 
with headquarters at Chicago, to assist in 
the sales of freight cars and special car 
equipment. O. J. Parks, manager of sales 
in the freight car department, has been ap- 
pointed general superintendent of the tank 
car repair department, to succeed I. A. 
Eakins, retired. 


Obituary 


W. R. GELLATLY, president of the Su- 
perior Railway Products Corporaticn, 
Pittsburgh, Pa., died recently in Florida. 


P. C. Jacogs, who served as president 
of the National Railway Appliances Asso- 
ciation in 1919-20, died at Hollywood, Cal., 
on May 10. Mr. Jacobs retired about 10 
years ago as a sales representative for the 
Johns-Manville Corporation at Chicago. 


stitute. He became employed as a ma- 
chinist apprentice in the Maryland divi- 
sion shops of the Pennsylvania at Wil- 
mington, Del., on June 8, 1903. Upon 
the completion of his apprenticeship he 
served as a machinist until 1909; as gang 
foreman, electrical department, until 1911; 
as foreman, electrical department, until 
1917; as electrical supervisor, W. J. & S. 
R. R., until 1918; as assistant master me- 
chanic, W. J. & S. R. R., until 1923; and 
assistant master mechanic of the Trenton 
division of the Pennsylvania, until 1925. 
From 1925 to 1929, he was master mechan- 
ic of the Tyrone and Cresson division; 
from 1929 to 1933, master mechanic of the 
Atlantic division, and from 1933 to 1937, 
master mechanic of the Pennsylvania & 
Reading Seashore Line. He became 
master mechanic of the Central Pennsyl- 
vania division on April 16. 


Shop and Enginehouse 


H. J. CANTRELL, a machinist in the shops 
of the Chesapeake & Ohio at Huntington, 
W. Va., has been promoted to the position 
of assistant enginehouse foreman. 


Jake MILLER, a machinist in the shops 
of the Chesapeake & Ohio at Hinton, W. 
Va., has been promoted to the position of 
assistant night enginehouse foreman, suc- 
ceeding A. R. Reed. 


Purchasing and Stores 


P. E. Wetcnu, general foreman at the 
general store of the Southern Pacific Lines 
in Texas and Louisiana at Houston, Tex.. 
has been appointed assistant general store- 
keeper, with the same headquarters. 


Joun R. Watt, assistant purchasing 
agent of the Louisville & Nashville, has 
been advanced to general purchasing agent 
with headquarters as before at Louisville, 
Ky., to succeed Harry T. Shanks, who has 
retired because of ill health. 
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The new “Super Chief” 


Lightweight Cars for the 


Sante Fe “Super 


Ow May 18 completely new equipment was placed in 
service on the Super Chief of the Atchison, Topeka & 
Santa Fe. This train, which makes a round trip each 
week on a one-way schedule of 3934 hours between 
Chicago and Los Angeles, Calif., now consists of nine 
lightweight cars, built of stainless steel by the Edward 
G. Budd Manufacturing Company. Since the cars were 
placed in service a new 3,600-hp. Diesel-electric loco- 
motive has been delivered to the railroad by the Elec- 
tro-Motive Corporation and this locomotive is now regu- 
larly assigned to the Super Chief. 

Unlike the trains previously built by the Edward G. 
Budd Manufacturing Company, the Super Chief is made 
up of separate coaches, without articulation. The ex- 
terior, however, is completely sheathed with stainless 
steel in narrow, curved, longitudinally beaded panels be- 
low the windows, flat sheets between the windows and 
corrugated sheets above the windows and on the roof. 
The surface is not painted, except for the lettering on 
the letterboards and the name plates. 

The cars are built without hoods, conforming in gen- 
eral external appearance to coach No. 3070 which this 
builder completed for the Santa Fe early in 1936, except 
that the apron below the sides of the cars has been re- 
moved opposite the trucks. 

The consist of the train is shown in a table. The total 
weight of the train ready to run, exclusive of motive 
power, is 851,000 lb. There are berth accommodations 
for 104 passengers, with 42 seats in the observation 
lounge and cocktail lounge and seats for 36 in the dining 
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Chief” 


Nine cars of stainless-steel con- 
struction, built by the Edward 
G. Budd Manufacturing Com- 
pany, embody luxurious fit- 
tings and a unique scheme of 
decorative treatment 


car. 
sons. 


Bunks in the crew quarters accommodate 12 per- 


The Car Structures 


The car structures are fabricated from the so-called 
18-8 stainless steel by the Budd Shotweld process, ex- 
cept for the end, underframes and bolsters which are 
Cromansil fabricated by the Lukenweld process. Two 
types of stainless steel, based on physical properties, 
were used in building this train. The high-tensile ma- 
terial has a unit strength of 150,000 Ib. per sq. in. and 
is generally employed in the strength members of the 
structure. The low-tensile material with a unit strength 
of 100,000 Ib. per sq. in. is used where ductility or spe- 
cial finish is of paramount importance. 

A number of changes have been made in details of 
the structure as compared with those employed in Santa 
Fe coach No. 3070. In that car a departure was made 
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The cocktail lounge car “Acoma” 


from the truss form of side-frame structure character- 
istic of all of the other trains built by this company. 
Wide vertical members of channel section were placed 
between the windows. In the cars of the Super Chief 
a return has been made to the modified Pratt truss type 
of structure, using narrower vertical channel members 
and diagonals in the panels between and below the 
windows. 

The underframe structure is essentially that employed 
in coach No. 3070, except that the channel-section floor 
stringers have been replaced by members of Z-section. 
This marks a further step in the progressive simplifica- 
tion of the Budd type of construction by which the num- 
ber of pieces and amount of welding have been reduced. 

With the exception of postal car No. 3400, the dining 
car “Cochiti,” and the sleeper-observation car “Navajo,” 
the car bodies are essentially of the same overall dimen- 
sions as the first coach No. 3070. They are 79 ft. 10 in. 
coupled length; 10 ft. % in. outside width, and 13 ft. 
6 in. in height above the rail. Inside, the width is 9 ft. 
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314 in. The mail car is 73 ft. 10 in. in length; the dining 
car, 83 ft. 2 in. in length, and the sleeper-observation 
car, while not appreciably longer than the other sleeping 


One of the double-equalizer trucks 
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Floor plan of the sleeping cars “Oraibi” 


and “Taos” 


The compartment-observation car ‘‘Navajo” 


Arrangement of the open sections in the “Isleta” and the “Laguna” 
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cars, is built with a curved rear end, over which the 
roof is hooded. 

The center of the roofs is insulated with 2-in. Dry 
Zero. The roofs adjoining the side walls, the side walls 
and end walls are insulated with 3 in. of the same ma- 
terial. All of the hollow structural members are filled 
with Kimsul. The space between the tops of the cross- 
bearers and the under side of the corrugated floor sheets 
is filled with Hairfelt or Salamander. The floor consists 
of 1 in. of cork laid over the corrugated floor sheets, 
the recesses of which are filled with cork strips. Above 
the cork is a 14-in. Super Pneu pad on which the carpet 
is laid. 

The ceilings and side walls of the cars are generally 
finished with Masonite which, on the walls, forms the 
base for the Flexwood surface and, on the ceiling and 
parts of the walls, has a painted finish. The partition 
frames are of carbon-steel tubes of square cross-sectoin 
to which the Masonite is applied by Shakeproof self- 
tapping screws. The Masonite is insulated from the steel 
work by strips of gummed cork-felt tape. 

The outside doors throughout this train are so con- 
structed as to fit flush and present a continuation of 
the body surface when closed. The passenger doors are 
fitted with O. M. Edwards folding steps, which, when 
not in use, are folded up to close the step well with an 
outside surface similar to that of the body proper. The 
steps are faced with aluminum Diamondette treads with 
a nosing of punched and formed stainless steel as a 
guard against slipping. 

The interior doors are hinged in such a manner that 
there is no possibility of pinching, without the use of 
anti-pinch plates. 
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Installing the channel floor sheets 


The windows in the passenger occupancy sections of 
these cars are double glazed with the outside glass fixed 
in the car body and the inner glass mounted in a hinged 
frame. The inner glass can be unlocked and swung in- 
ward to permit cleaning. The glass in both frames 
(inner and outer) is set in rubber to eliminate the trans- 
fer of any strain to the glass. A rubber gasket seals 
the space between the inner and outer sash. A departure 
from standard practice is the arrangement of small 
windows in the letterboard area of the open sections 
for the use of the upper-berth occupants. These are of 
the same construction as the large windows with their 
fixed outer sash and hinged inner sash. Small windows 
in the aisles, in the kitchen, and in the rear of the last 
car are of the movable type and are provided for 
emergency ventilation and to facilitate terminal servic- 
ing. All plain glass is shatterproof, 14 in. thick. 


An Innovation in Berth Construction 


Each of the open sections in the first two sleeping cars 
embodies a maximum of privacy by being partially en- 
closed by a narrow longitudinal partition extending each 
way from the aisle side of the section partitions. Addi- 
tional comfort is assured by making all of the berths 6 ft. 
5 in. in length. Mishawaka rubber mattresses are used. 

A further innovation in berth arrangement is the 
construction of the upper berth. Instead of swinging 
upward when in day position and forming a curved side 
ceiling, it is pushed up to a daytime position parallel to 
the night position, forming a flat ceiling over the section, 
the narrow opening between the car ceiling and the upper 
berth being enclosed by the upper berth curtain. The 
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The side frame is of truss form 


flat upper-berth tray is supported by rollers on four 
spindles projecting from the ends, one at each corner, 
into recessed guides in the partitions between the sec- 
tions. From the day position the upper berth is lowered 
by first slightly lifting and moving the front of the berth 
toward the aisle when it will drop to the night position. 
By a similar operation the back of the berth is then 
dropped. Because the upper-berth tray is flat, more 
head room is available for the occupant of the lower 
berth. 

The upper berth is restored to the daytime position 
by first lifting the rear side, completing the movement 
by lifting the aisle side of the tray. The berth is securely 
locked in day position because the supporting spindles 
and rollers are held in the ends of the guides by gravity 
a position from which they can be moved only by lifting 
through a slight initial elevation in the guides before 
they are free to drop to-the night position. 


Interior Decorations 


The creation of the architectural and decorative treat- 
ment of the car interiors is the result of the collabora- 
tion of Paul F. Cret, Philadelphia architect, and S. B. 
McDonald, designing engineer and decorator of Chi- 
cago. Roger W. Birdseye, advertising manager of the 
Santa Fe, collaborated in the application of the south- 
western Indian motif, especially in the observation 
lounge. 

The result is that the interior decorations and up- 
holstery of the new train suggest the country and the 
native traditions of the Southwest through which it 
operates. The colors follow those found in the land- 
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scape and in the Navajo Indian craft and ceremonial 
traditions. The Flexwood wall coverings of the sec- 
tions, the drawing rooms, compartments and bedrooms 
are in a variety of rare woods, with adjoining surfaces 
painted in harmonizing colors. A few of the combina- 
tions are figured red gum, with flesh colored ceiling and 
mist taupe carpet; white harewood, with lemon cream 
and Vienna drab on other painted surfaces, and a jade 
green carpet ; satinwood set off with blue gray, and a car- 
pet in modern blue; redwood burl, with peach and blue- 
gray, and a mahogany carpet; Macassar ebony, with 
peach and light chocolate, and a Rumba carpet. 

In the cocktail lounge two items of particular interest 
are the inlaid wood back bar ornament and the rug hang- 
ing over the desk at the opposite end of the room. The 
subjects displayed here are as a rule never executed in 
enduring mediums. These “sand paintings” as they are 
called are religious pictures which have lived between 


Looking toward the rear end of the cocktail lounge 


ceremonials only in the memory of the people. The rug 
is true Navajo, and the back bar inlay is an authentic 
reproduction. 

The observation lounge in the last car also displays 
the work of the early southwestern Americans. The 
chairs and sofas are upholstered in a reproduction of 
native weaving, the original of which has been selected 
for museum display. The ornamentation of the pier pan- 
els employs authentic copies of sand paintings. These 
figures are executed in native colored sands and charcoal, 
exactly as Navajo prophets have made them for gen- 
erations. 

A photo mural of Navajo weavers at work on their 
looms hangs over the desk at the forward end of the 
observation lounge. Š 


Electrical and Air-Conditioning Equipment 


The electric power is 32-volt, d.c., supplied by Exide 
850-amp. hr. batteries charged by Safety 714-kw. body- 
hung generators with flat-belt drive from axle pulleys. 
Wire is carried in thin-wall steel conduits where prac- 
ticable. In partitions the square steel structural tubing is 
fitted with adapters and used to carry the wires. The 
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lighting circuits are protected with fuses in conveniently 
located and labelled panels, ° 

All lighting is direct. The Safety fixtures are for the 
most part especially designed to present an appearance 
in harmony with the decorative schemes employed and 
to furnish satisfactory lighting. 

Conditioned air, composed of a controllable amount 
of fresh air from the outside and recirculated car air, is 
supplied to all passenger occupancy sections of this train. 
Both fresh and return air are filtered through washable 
metal filters before being passed over coils for cooling 
or heating. The subsequent delivery by insulated metal 
ducts and through lighting fixtures furnishes air to all 
parts of the train occupied by passengers. Special 
branch ducts carry air to the berths of the sleeping sec- 
tions. 

The Safety-Carrier steam-ejector equipment is mount- 
ed below the car floor, and the cooling coils are mounted 


Navajo “Sand Painting” figures on the observation wall 


between the false ceiling and the roof. Vapor tempera- 
ture-controls are fitted, and the ratio of fresh to recircu- 
lated air is controlled by manually operated dampers. 
Exhaust ventilators are fitted in the roofs over the 
toilets. 

The passenger cars are equipped with the Vapor heat- 
ing system. Individual thermostatic control is provided 
in each drawing room, stateroom and bedroom. 


Water System 


All service water for the passenger cars is carried in 
stainless-steel tanks, mounted under the cars, from which 
it is delivered by air pressure to the various outlets. The 
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system used in the dining car is similar, except for the 
addition of overhead storage tanks, one for hot water 
and one for cold filtered water. The water system in 
the railway post office and the mail-storage cars is simi- 
lar to existing equipment; i.e., gravity feed from over- 
head tanks. Separate tanks are installed beneath the 
floor of passenger cars to carry the make-up water for 
the air-conditioning equipment. Filler inlets are placed 
in the sides of the car body to permit rapid and easy 
filling at the water stations. 

Water coolers fitted with self-closing taps are located 
throughout the train for the convenience of passengers 
as well as in the kitchen and bar. The sleeping rooms 
are fitted with water carafes made on the vacuum-bottle 
principle and which the attendant will fill at the water 
coolers in the aisle. 

All plumbing fittings and fixtures are of high quality. 
Washstands are vitreous china, colored to harmonize 
with the washroom interiors; hoppers are furnished with 
porcelain bowls, and the dental bowls are of the same 
material and color as the wash basins. All exposed pip- 
ing is satin-finished chrome plated. 

The trucks are four-wheel double-equalized type with 
Commonwealth integral frames and transoms of cast 
nickel steel, double annealed and drawn. 


The frames are designed to withstand 200 per cent 
braking power. All bearing surfaces are carefully ma- 
chined and all brake-pin holes are bushed with case- 
hardened sleeves. Surfaces subjected to friction are 
faced with. manganese steel liners, and unfastened metal- 
to-metal contacts are insulated with sound-deadening ma- 
terial. The trucks on the first five cars are fitted with 
friction type bearings in Symington boxes with Magnus 
Company Satco bearings, the Freedom rolled-steel wheels 
on these being 35 in. in diameter. The trucks on the last 
four cars are fitted with American Steel Foundries 
roller-bearing units with SKF roller bearings. All axles 
are nominal 5% in. by 10 in. 

The coil truck springs are made of silico-manganese 
steel, and the elliptic springs of chrome-vanadium steel. 
Lateral movement of the truck bolster is dampened by 
the use of Houde hydraulic shock absorbers. 

The cars are fitted with American Steel Foundries 
light-weight, high-tensile, controlled slack couplers, and 
Miner A4XB draft gears. The buffers are Miner B18X. 
The coupler-suspension guide, as well as the buffer stems, 
are Fabreeka surfaced. 

All water, air and steam piping is made of soft heavy- 
wall copper tubing. Standard fittings are attached by 
the use of Parker adapter joints. 


High Tractive Force and Large Tanks Feature 


R. F. & P. 48-4 Locomotives 


T ue Richmond, Fredericksburg & Potomac has recently 
added to its motive-power equipment a group of five 
4-8-4 type locomotives built by the Baldwin Locomotive 
Works which have been especially designed to handle 
heavy trains on fast schedules over the 118-mile line 
between Richmond and Washington. This line is, in 
effect, a “bottle neck” between the South and the North 
and handles a large volume of exceptionally high-class 
traffic consisting chiefly of fruits and vegetables bound 
for northern markets and a large number of all-Pullman 
passenger trains during the winter months. 

These locomotives are built with 77-in. drivers and have 
a tractive force of 66,500 1b., without booster. One of 
the five units is equipped with a trailer booster of 16,200 
Ib. tractive force and all have been arranged for the 
subsequent application of boosters. The tender tanks 
have a capacity for 20,000 gal. of water and 22 tons 
of fuel. They are designed to operate on curves as 
sharp as 18 deg., to meet a height limit of 15 ft. 6 in. 
and a width limit of 11 ft. 1 in. The maximum allow- 
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Five motive-power units, built 
by Baldwin, are designed for 
fast freight and passenger ser- 
vice; have 77-in. driving wheels 
and 20,000 gal. tender tanks 


able weight per pair of driving wheels is 69,000 Ib. The 


ratio of adhesion is 4.18. 


Boiler and Boiler Accessories 


The boiler has a conical ring in the middle of the 
barrel, with a maximum outside diameter of 9814 in. 
Nickel steel, having a minimum tensile strength of 
70,000 Ib. per sq. in., is used for the shell courses, wrap- 
per sheet (roof and sides), back head, and all inside and 
outside welt strips and liners. The firebox seams and the 


The General T. J. Jackson, one of the Richmond-Washington Line’s five new locomotives 
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seam around the firedoor opening are welded, and all 
tubes and flues are welded into the back tube sheet. 
There are two syphons in the firebox and one in the 
combustion chamber. The working pressure is 275 lb. 
and the boiler was tested under a water pressure of 344 
lb. and a steam pressure of 330 Ib. 

The boiler accessories include Firebar grates and the 
Standard type HT stoker, with the stoker engine on the 
tender. The A.A.R. self-cleaning front-end arrange- 
ment is applied to three locomotives and two are equipped 
with the Cyclone front-end arrangement. The stack has 
an internal diameter of 23 in. and exhaust nozzles having 
diameters of 734 in., 7% in. and 8 in. are furnished, pro- 
vision being made for boring the nozzles out to a 10-in. 


General Dimensions, Weights and Proportions of the 
R. F. & P. 4-8-4 Type Locomotive 


Builder cert lor e nra NS haere EOE TE - Baldwin Locomotive 
Works 
Type of locomotive 4.8-4 
Road Class 16-48-2/4-E, 106 
Road Numbers 551 to 555 
Date built 1937 
AAT E E E E E E E AN Passenger and fast 
, 7 freight 
Dimensions: 
Height to top of stack, ft. and in. .......... 15-6 
Height to center of boiler, ft. and in. ....... 10-7 
Width overall, in. 20... ... cece eee eee 11-1 
Cylinder centers, in. ........ 0.0.0 cee ee tees 92-43 
Weights in working order, lb.: 
On drivers. -xscvceiins wih arteds Sa TEE ST 277,245 
On front truck 2.0... . ccc cece cece cece eens 86,725 
On trailing truck ce os..oe end cma recassa 102,070 
Total enginë- cog pa die Geen end 84 Ak Rede SAGO 466,040 
MON OT cepi one ia eyo glace tind adres A 376,900 
20-0 
47-0 
97-214 
77 
t ve 36 
Trailing truck .......... ccc ee eee eens 42 
Engine: 
Cylinders, number, diameter and stroke, i two, 27 « 30 


Valve gear, type 


J . 2 ade Walschaert 
Valves, piston type, size, in. ............006 12 


Maximum travel, in. ...... 0.00. 0ccc cee ceeee 7% 
Steam) lap, “it's ciccd os. ese era keties ones EEUN a 17/16 
Exhaust clearance, in. ...........0cc cence vA 
Lead, iie eana aiaee iad tea. 'o ted ea A avd hee A 
Cutoff in full gear, per cent ..............05 82.6 
Boiler: 

ST YPC: ESEI AE E dO Glan code tk eae Hares Conical 
Steam pressure, Ib. per sq. in. .............. 275 
Diameter, first ring, inside, in. ............. 86 
Diameter, largest, outside, in. .............. 9R 
Firebox, length, in. ...... 0.0.00. e eee e ee eee 1443/04 
Firebox, width, in. .........0..000000 02 eee 96% 
Depth at back, in. ......... ee eee eee 73 
Depth at front, in. ....... 92 
Combustion chamber length, 77 
Thermic syphons, number ..... three 
Tubes, number and diameter, in. 73,2% 
Flues, number and diameter, in. 205, 314 
Length over tube sheets, ft. and in 21-0 


Bisel nates acd eee Gr AEE E EES A 
Grate area, sq. ft. ..... cece eee eee eee 
Heating surfaces, sq. ft.: 


Firebox and comb. chamber ............0005 418 
Arch: ‘tubes® vro. 64.44 iaten nara dee ook 19 
Thermic syphons ............. 0.2.0 ee eee eee 114 
Firebox, total 2.0.0.0... cee ccc cece ee eens 551 
Tubes and flues 2.0.0... 0... cece eee eee ee 4,823 
Evaporative, total ............00ccceeeee eee 5,374 
Superheating 2.0.0.0... 00. c cece ec eee eee ees 2,093 
Combined evap. and superheat .............. 7,467 
ander: 
Style OF Aypi eee ae wea ewes ad aoe toed es Rectangular 
Water capacity, U. S bea 20,000 
Fuel capacity, tons 22 
Trucks: orson se uaan o OK EET Six-wheel 
General Data, estimated: 
Rated tractive force, engine, 85 per cent, lb... * 66.500 
Rated tractive force, booster, Ib. ............ 16,200* 
Total rated tractive force, lb. .......... HOTI 82,700* 
Speed at 1,000 ft. per min. piston speed, m.p.h. 4 
Piston speed at 10 m.p.h., ft. per min. ...... 218 
Weight Proportions: 
Weight on drivers + weight, engine, per cent.. 59.5 
Weight on drivers + tractive force .......... 4.18 
Weight of engine + comb. heat surface ...... 62.4 
iler. Proportions: 
Firebox h.s. per cent comb. h.s. ...........- 7.37 
Tube-flue h.s. per cent comb. hs. .......... 64.5 
Superheat surface per cent comb. h.s. ....... 28.1 
Firebox 5.73 
Tube-flue h.s. grate area 50.1 
Superheat. surface + grate area 21.7 
“omb. h.s. =- grate area 77.6 
Tractive force + grate area 692.0 
Tractive force + comb. h.s. 8.91 
Tractive force x dia. drivers + comb. 686.0 


— 


* Only one of the five locomotives is equipped with booster. 
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diameter if desired. The superheater is a Type E, and 
an American multiple front-end throttle is built into the 
header. The feedwater heater is a Worthington, No. 
5-Sa, of 9,000 gallons capacity, with the cold-water 
pump on the left side of the locomotive, back of the 
rear truck, and the hot-water pump mounted on the left- 
hand side of the smokebox. 


Engine Bed and Running Gear 

A one piece bed, furnished by the General Steel Cast- 
ings Corporation, with air reservoirs, cylinders and back 
cylinder heads cast integral, is used in this design. The 
pistons are steel castings of the Z-type, and the guides 
are of the multiple-bearing type, with tinned surfaces. 
Bearing areas are so proportioned that the bearing pres- 
sure of the crosshead on the guide does not exceed 35 1b. 
per sq. in. Elfur iron is used for the cylinder and steam- 
chest bushings, the piston bull rings, the steam-chest valve 
bull rings and packing rings, and also for the stationary 
bushings on the main-rod back ends and the middle con- 
nections on the side rods. The rods are Standard Steel 
Works forgings, machined and polished. Walschaert 
valve motion is used, and is controlled by a Lewis Type 
A pòwer-reverse gear. The valves have a steam lap of 
1% in. and an exhaust clearance of 14 in. They are set 
with a maximum travel of 714 in. and a lead of % in., 
and cut-off takes place, in full gear, at 82.6 per cent of 
the stroke. 

Baldwin disc driving-wheel centers are used on these 
locomotives. The centers are of special Double-Anchor 
high-tensile steel, cast by the Standard Steel Works. 
The Alco lateral cushioning device, arranged to provide 
a lateral movement of 4 in. on either side, is used on 
the leading pair of drivers. 

Baldwin bearing metal is used for the rods and also 
for the driving, engine-truck, trailing-truck and tender- 
truck boxes. The American Steel Foundries roller-bear- 
ing unit is used on the front engine truck. 


Miscellaneous Accessory Equipment 

A mechanical lubricator on the right-hand side, oper- 
ated from the top of the combination lever, has four 
feeds to the guides, four to the cylinders, two to the 
steam chests, one to the air pump, one to the hot-water 
pump, and one to the trailer truck. A two-feed hydro- 
static lubricator has one feed to the stoker engine and 
one feed blank, except on the booster-equipped locomo- 
tive, on which the second feed is connected to the booster 
engine. 

The air-brake equipment is arranged for the applica- 
tion of the Union Switch & Signal Company’s two-speed 
continuous inductive automatic train control and train 
stop. The limiting speeds are 50 miles an hour in freight 
service and 75 in passenger service. The front engine 
truck is braked, as well as the drivers and tender trucks. 

The tender frame is a one-piece steel casting of the 
water-bottom type, with the stoker support cast integral. 
The forged-steel tender-truck wheels and axles were sup- 
plied by the Standard Steel Works. 

Particular attention has been given the appearance of 
these locomotives, and the finish and paint work, which 
includes polished machinery parts and a certain amount 
of color, are most attractive. 

The locomotives are named after noted Confederate 
generals of the Civil War, the numbers and names being 
as follows: No. 551, General Robert E. Lee; No. 552, 
General T. J. Jackson; No. 553, General J. E. B. Stuart ; 
No. 554, General A. P. Hill; No. 555, General J. E. 
Johnston. 

The principal dimensions and weights of these loco- 
motives are shown in the accompanying table. The loco- 
motive illustrated is the General T. J. Jackson, No. 552. 
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How Victorian State Railways 


Train Apprentices 


Te Victorian State Railways have for many years 
past trained the great majority of their own craftsmen, 
and it is generally recognized in the Commonwealth of 
Australia that their system of training apprentices to 
become high-class tradesmen is second to none on that 
continent. Many of the leading positions in large private 
engineering establishments and other government de- 
partments are filled by men who served their appren- 
ticeship with the Victorian Railways. 


3,200 Apply for 70 Places 


The field of selection for apprenticeship is wider than 
that in industry generally. Under the Railways Act ap- 
plications must be publicly advertised throughout the 
state and all the eligible candidates must be interviewed 
by an independent board of three selectors (usually com- 
prising a member of the staff board and two depart- 
mental engineers) appointed by the Governor-in-Coun- 
cil. To be eligible for appointment, lads must be be 
tween 15 and 18 years of age, unless they hold the 
diploma or intermediate certificate of a technical school, 
or the intermediate or school leaving certificate of the 
University. in which event they are eligible so long as 
they have not reached 19 years of age. 

The selectors are not permitted to acquaint themselves 
with the name of any applicant, who is known to them 
by number only, and no person is permitted to make 
representations to them. The number selected must 
not exceed twice the number of vacancies, and selected 
candidates who pass the qualifying educational and 
medical examinations hallot to determine the order of 
appointment to the vacancies. Those who do not succeed 
in obtaining immediate appointment are eligible without 
further application or selection to fill any other va- 
cancies which may arise during the ensuing twelve 
months. 

Country lads who are obliged to reside away from 
home while serving their apprenticeship are granted an 
allowance in the earlier years over and above the 
ordinary wage towards the cost of their board and 
lodging. The positions are very much sought after and 
in 1934 we had 3,200 applications for 70 apprentice- 
ships. 


Technical Instruction 


During the first three years of their apprenticeship, 
the lads are given part-time technical instruction during 
working hours, either at the Departmental Technical 
College, which is situated close to the main metropolitan 
workshops, or at the local technical school in the case 
of those located at country workshops. The apprentices 
are graded in classes according to their previous edu- 
cational and technical qualifications. The cost of this 
instruction is paid by the department. Most of the 
apprentices attend evening technical classes, in addition. 
at their own expense. The Railways Technical College 
is in charge of highly trained technical instructors selected 
from the state education department, and a keen personal 


*Mr. Cameron is chairman of the Railways Staff Board and is re- 
sponsible for the general supervision of matters relating to the appoint- 
ment and training of apprentices. He visited U. S. A. in 1927 with an 
Australian Industrial Mission, appointed bs the Commonwealth Govern- 
ment to study industrial conditions. He remained in the United States 
and Canada for several months studying railroad practices. 
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By Donald Cameron* 


Several unusual methods are 
incorporated in the very thor- 
ough plan which is now in 
effect 


interest is taken by the instructors in the welfare of the 
apprentices under their control. 

Apprentices in the higher trades who obtain the best 
all-round results are eligible each year for monetary 
prizes and for two or three scholarships which entitle 
them to attend the full four years’ day course at the 
Melbourne Technical College for the diploma of me- 
chanical or electrical engineering. A scholarship is also 
open each year for the best all-round apprentices to en- 
ter a course for the degree of bachelor of mechanical 
and electrical engineering at the Melbourne University. 
The scholarship winners are paid a salary of approxi- 
mately $600 per annum and, after graduating, are pro- 
moted to the junior professional staff and then become 
eligible for future advancement to higher professional 
and executive positions. 

A supervisor of apprentices is responsible for keeping 
in touch with all apprentices and their foreman. He 
checks up to see that they receive proper training in the 
all-round duties of their trades. He also acts as a 
“father” to the lads and devotes special attention tv 
those who are living away from home. A report is fur- 
nished to the parents every term showing the progress 
made by the apprentices at their work and in their tech- 
nical studies. 


Visits to Other Plants 


Every year a party of from 15 to 20 apprentices 
is selected to visit leading engineering establishments in 
other States. They are accompanied by the principal 
of the Technical College and the supervisor of appren- 
tices, and each is required on his return to submit a 
paper setting out his impressions of the establishments 
visited. They are furnished with free transportation 
and are paid their wages and expenses. The establish- 
ments visited include such places as the modern steel 
works of the Broken Hill Proprietary Company at 
Newcastle; large electrical power houses; car-building 
workshops; locomotive workshops; electrical apparatus 
factories and such like. 

These visits have been most helpful in widening the 
outlook of the apprentices and in developing their 
powers of observation. They have led to the establish- 
ment of a Junior Artisans’ Society which organizes 
visits at week ends, holiday periods, and in the evening: 
to leading business establishments. This society has de- 
veloped greatly and has assisted in promoting a spirit of 
pride in the job. 

The system of yearly visits by apprentices to other 
States has been followed by the neighbouring state rail- 
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ways of New South Wales and South Australia who 
have found it advantageous. 


Encouraged To Travel Abroad 


When they have served their time, apprentices are 
encouraged to travel abroad to widen their knowledge 
and experience, and they are granted extended leave of 
absence without pay for this purpose with a guarantee 
that their jobs and seniority will be conserved during 
their absence. Many have visited the United States of 
America and other countries and have been afforded 
facilities to acquire experience through the courtesy of 
leading railroad and engineering companies in U. S. A. 


Essentials of 


and overseas. Many others have been granted leave to 
gain experience as marine engineers on overseas boats. 

The Railways’ Administration regards its apprentices 
as a valuable asset and is always.willing to do anything 
within reason to help them to become efficient. This 
is appreciated by the apprentices themselves, and the 
great majority of them remain with us and adopt the 
railways as their career. 

During the depression it, of course, became necessary 
to suspend the appointment of apprentices in the railways 
as in private industry, but with the improvement in 
economic conditions, the appointment of apprentices at 
regular intervals has been resumed. 


Journal-Packing Specifications 


THE important point in the lubrication of a car journal 
is to get the lubricant on the bearing surface. The less 
it costs to do this efficiently, the better for the transpor- 
tation industry. One thing favorable to the present 
standard system, in which the medium for oil conveyance 
is textile material known as packing waste, is that it has 
a low initial cost. Its ultimate cost depends, of course. 
on its efficiency, about which we do not know very much, 
because no sincere attempt has ever been made to develop 
this to its highest state of perfection. 

Of all the phases of the standard car-journal lubricat- 
ing system, the medium for conveyance of the lubricant 
to the bearing surface has received the least attention and 
is the least understood. If anybody knows exactly what 
the medium of oil conveyance in the standard system 
should be to achieve its highest purpose, they have not 
published what they know, not at any rate, in the place 
where it would most reliably be expected to be found. 
There is not a specification for car journal packing that 
it satisfactory, and there are some that are very poor. 

It might be supposed by the uninformed that if he took 
what is perhaps most recognized as the best official jour- 
nal packing specification, and submitted it as is, which is 
frequently done, to an unknown dealer who had never 
made packing waste for him before, the required material 
would, without further delay or inconvenience, be im- 
mediately forthcoming. Nothing could be further from 
the truth, and such a very uninformed person would have 
quite a little to learn about the uncertainties of car- 
journal packing. This is not the fault of the dealer who 
cannot very well make material when he does not know 
what to make. 

Instead of promptly preparing the material as called 
for in this indefinite specification, the dealer will invari- 
ably endeavor to obtain a sample of the waste in use, 
and after securing it he immediately prepares a packing 
to match the quality and appearance of the sample, which 
means that he makes the waste to meet a price and not 
to the specification submitted. How this gets by is simple 
enough—nobody knows the difference. If they do they 
cannot prove anything because almost any conglomera- 
tion of textile threads will meet the requirements. The 
only reason the dealer asks for a sample is to play safe. 
It is true that the specification was never intended for 


* Chicf Chemist, Boston & Maine Railroad. 
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By J. J. Callahan* 


What should the railroads do 
about journal-packing speci- 
fications? The author’s views 
on the essential qualities and 
required inspection of packing 
are pertinent to this problem 


use in just this way, but, nevertheless, that is the way 
it is being used. 


The Inspection of Journal Packing Waste 


When a purchaser receives packing waste he cannot 
verify its quality as stipulated in the usual specifications. 
It is even doubtful if anybody tries. The very fact that 
railroads, claiming to know that waste purchased by 
them meets the terms of their specifications, rely for 
their knowledge on the unnecessary expense of personal 
inspection during manufacture, is a glaring admission of 
inability. It is very doubtful if they can verify the 
quality of packing waste to the terms of the usual specifi- 
cation even by a plant inspection. 

Plant inspection of journal packing is a sort of polic- 
ing operation in which the inspector inspects by standing 
around in the dealers plant asking questions perhaps, 
and watching the dealer to see that he actually puts into 
the packing mixture what he, or some other dealer, has 
already showed to the inspector as the proper material 
required by the terms of the specification. The strange 
part is that the dealers rather like this affair. Everybody 
likes it. There are at present but a very few of us who 
do not like it. 

Only the psychic individual can look at the textile ma- 
terial and discern the true wool or cotton content of the 
finished packing. Only the same kind of person can 
tell the content of threads below a certain limit as laid 
in the mix, if there is any value at all in knowing the 
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length as laid in the mix or after being mixed. Only 
such a person by inspection can separate the finished 
packing into its component parts of Axminster, ingrain, 
or Brussel, grades of merino, camel hair, cop, spooler or 
slasher, that is, presuming he can even identify these 
fibers in their varying grades of quality. 

To determine definitely the important constituents of 
packing waste, reliance must be placed absolutely on 
laboratory examination. Therefore, if you want definite 
information, and that is what you must have if you really 
intend to do anything, you must make a laboratory ex- 
amination which is the only reliable and the only kind 
of inspection necessary or needed. Plant inspection of 
a kind may have merits where it is but a matter of sim- 
ple mechanical measurements, but when it comes to in- 
visible requirements to be determined by indirect means 
and methods not entirely simple and mechanical, a certain 
method of technique is needed that is not likely to be 
acquired from shop, yard, enginehouse or drawing board. 
Hence, why bother at all with plant inspection of journal 
waste which is after all but a futile gesture in the wrong 
direction. 


The Medium for Conveyance of the Lubricant 


However, the real important matter is to get the 
lubricant on the bearing, both efficiently and at low cost. 
The low-cost way is the old way. How efficient is the 
old way remains to be seen. It has done very good work 
for very many years. Perhaps it has greater possibili- 
ties. It deserves, at any rate, more consideration than 
it has received in the past. 

The most neglected part is the medium for conveyance 
of the lubricant. Nobody will tell why it is neglected, 
but everybody will tell you its faults, even to including 
things that are not its fault. All of which improves 
the material not at all. 

Whether every railroad has different ideas, or any 
ideas, of what exactly the best medium should be, is 
somewhat uncertain. What is certain is that each rail- 
road favors a different preparation, and since they not 
only favor it, but use it extensively in actual service, 
they must feel that their particular preparation is right. 
Some of them may be right, but they cannot all be right 
when they are so different. 

While there are those who believe that such variation 
is all wrong and that one standard preparation should be 
used, it is perhaps as well that some difference exists in 
the grade of journal packing used by railroads. There 
are substantial reasons for doubting that the same 
identical grade for all roads would be of any great ad- 
vantage. 

The subject of interchange is too frequently brought 
into the matter as an example of why things cannot be 
done. One hears plenty about what can’t be done. but 
not so much about what might be done. The way to 
avoid the complications of interchange journal-box 
packing is not to have car journals packed by foreign 
roads. This, of course, is impossible. but it is not im- 
possible to keep the packing of journal boxes by foreign 
roads at a minimum, and this is the next best thing. To 
keep this at a minimum, pack your own car journal 
boxes at the end of the required period whenever pos- 
sible, and use a grade of packing waste that insures opera- 
tion for this period or longer. The longer the better 
and anything that can be done towards this end is a 
step in the right diretcion. 

If you pay for a good grade of packing you certainly 
want to know that you get it. There is only one way 
to do this. State definitely what you want and then see 
to it that what you get meets the requirements. It is 
easy enough to make statements of what you think you 
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want, but it is not so easy to determine that what you 
get is what you need. 

The trouble with specifications of railroad car-journal 
packing is that they require everything, and provide for 
the verification of nearly nothing. There is a wide and 
complicated variation of textile yarns. The selection and 
machining of a profitable journal packing at competitive 
prices is an art. Most of the artists have been long in 
their careers. The business of a railroad is transporta- 
tion, not the manipulation of. textile yarn. To specify 
in journal packing what can be definitely ascertained as 
required for efficient transportation is one thing, but to 
presume to regulate the refinements of an art with which 
one is neither familiar nor concerned, is only a waste of 
time and effort. 


The Four Essentials 


There are but four things of interest to a railroad 
in the qualifications of a good car-journal packing. They 
are purity, durability, oil absorption and resiliency. On 
these four points rests the efficiency of the medium for 
conveyance of oil to the bearing surface. 

Upon these four points a railroad should concen- 
trate its efforts, for on these and these alone are the 
standard and specification of quality for journal packing 
founded. The adoption of a standard based on these 
points, and the verification of it, is the concern of the 
railroad. With what materials, and by what means the 
required standard is produced, is no concern of theirs. 
That is the problem of the packing manufacturer. 

By purity of journal packing is meant freedom from 
foreign substances which are likely to be injurious or 
interfere with a free flow of oil to the bearing surface. 
This includes metallic substances, straw, paper, wood. 
water, grease, or mineral abrasive matter. Most foreign 
substances are fairly well removed from the waste in 
the process of machining. All textile yarn contains a 
certain amount of water, grease and dirt. A small 
amount cannot be helped and must be tolerated, but 
when buying textile yarn you surely do not want to 
pay for any more water, grease and dirt than is neces- 
sary. Accurate methods for the determination of water. 
grease and dirt have been developed, and control of 
these constituents presents no difficulty. 

The durability of journal packing concerns its ability 
to resist the destructive forces of service. It involves 
physical qualities of the threads, their strength and re- 
sistance to wear, and has to do with a considerable part 
of the packing and repacking costs. 

If one has plenty of cash, and time is of no value, one 
can buy a nice looking cheap suit and throw it away 
when it soon begins to look shabby. A railroad can do 
the same with packing waste—the only difference is the 
scarcity and greater value of time, and the larger amount 
of ready cash required. Perhaps you would not buy 
shoddy suits, but perhaps you do buy shoddy packing 
waste. How do you know you do not? You certainly 
cannot rely on any present railroad specification. Some 
specifications actually specify material known to be of 
questionable durability. Have you ever seen anything 
in any journal packing specification that provides proper 
protection against the nondurable? Yes. Something 
to this effect: “The use of reworked threads or muck 
yarn is prohibited. Waste shall consist of new threads 
the product of looms, etc., etc.” 

Is this proper protection against the nondurable? It 
certainly is not. How can one tell from this whether 
a thread is reworked, made of muck yarn, new or not 
new, without taking somebody’s word for it? True, if 
the thread appears to be weak, you can call it old, but 
you are only guessing. We are attempting to secure 
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packing that will give the longest service in the journal 
box at the lowest cost, and you can’t do that by guessing. 

The supposed protecting provision is too indefinite. 
It discriminates by name with no means for proof that 
the material is of the name. Why bother with names at 
all in a specification. We are concerned not with names 
but with durability. The thing to specify is a quality 
that will insure durability regardless of the name. 

How to provide in a specification for a definite quality 
that will insure the receipt of durable packing waste is 
a problem for research. Perhaps it can be done by di- 
rect or by indirect means, or a combination of the two. 
Something better for the purpose is surely possible, but 
as far as known no railroad has in this matter ever 
attempted to find anything. 

The importance of thread length is not so much what 
they are as laid in the mix, but what they are when mixed 
in the journal box. It is not the precise length of a few 
threads, but the general length of all the threads that is 
of significance. Suppose a waste contained no threads 
under 6 in. long, and no threads over 9 in. long. It 
would meet the requirements of any journal-packing 
specification, but not the requirements of a good journal 
packing. 

Materials which do not absorb oil are of no value 
in conveyance of the lubricant to the bearing surface. 
There is a considerable difference in the oil absorption 


of the various substances used in packing waste. Some 
materials absorb oil very slowly, if at all. Others take 
up oil quite rapidly and release it nearly as fast. Much 


depends on the nature of the substance or the artificial 
characteristics imparted to it by some manufacturing 
process. Tightly spun threads for instance, will not 
have the absorption of threads loosely spun. Hard 
slasher threads do not have the absorbing power of soft 
spooler. Wool yarn may absorb oil slower than some 
cotton yarns, but once the oil is absorbed the wool re- 
tains it better. 

The ideal material for the purpose will absorb the 
oil rapidly and release it slowly. Under such ideal 
conditions there is always lubricant present in the threads 
to be extracted by the revolving journal. What is this 
material or combination of materials that comes nearest 
to the production of the ideal? There are numerous 
opinions with little that is substantial for their support. 
The usual method of determining the oil absorption is 
not entirely satisfactory. Refinements in the method are 
needed. 

One of the most important characteristics of journal 
packing is resiliency. All the purity, durability, and oil 
absorption, is of little value if the packing lacks in’ re- 
silient qualities. It is the resiliency, and the resiliency 
only, that insures contact of the packing with the journal 
surface, and without this contact, there can be no con- 
veyance of the lubricant to the bearing surface. 

How much resiliency is needed? How can we know 
that we get it? Nothing but the proper kind of investi- 
gation will ever answer these questions. 

Let each railroad work out these problems of journal- 
waste specifications for their own conditions of opera- 
tion and costs. Some will see the advantage of improve- 
ments in the present standard journal-lubricating system 
and realize the value of efficient uniform packing. It 
has a part in reducing cost of hot boxes, necessity for 
jacking and repacking, and effects a saving by a greater 
yield of better reclaimed packing. 

Whether or not these problems can be successfully 
solved remains to be seen. A more satisfactory spe- 
cification for journal packing is most certainly needed, 
but before such a specification can be written, it will 
first be necessary to learn what to write. This will mean 
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a certain amount of research, requiring both time and 
expense, but offering the prospects of a specification 
based, not on intangible terms assumed to provide for 
the proper material, but upon definite qualities which are 
desirable in packing for the efficient conveyance of the 
lubricant to the journal and the bearing surface. 


Insulated Building for 
Testing Refrigerator Cars 


The Fruit Growers Express Company recently com- 
pleted the construction of an insulated building at Alex- 
andria, Va., covering a standard-gage railroad track, in 
which refrigerator cars can be placed for testing under 
heat or cold. A short section of the track, passing 
through the entrance doors, is removable. After a car 
is placed in the building for test, the removable portion 
of the track is lifted out and replaced with an insulated 
block that completely fills the vacant space. The edges 
of the entrance doors have rabbitted stiles, thresholds 


Interior of the test room showing doors open with track block 
section at end of building under door in place 


and headers, all edges being insulated with special rub- 
ber gaskets to insure tight joints. 

The test room has an inside clear length of 58 ft., 
clear width of 16 ft. and clear height of 15 ft. Any 
present-day refrigerator car can be placed in it for test- 
ing. The building is of wood construction with steel 
reinforcements for supporting fans, motors, coils, etc., 
which are provided for heating or cooling the room as 
desired. The sides, ends and ceiling have 8 in. of effi- 
cient insulation; the floor contains cinder fill. The ex- 
terior of the sides, ends and roof are covered with 
asbestos wall and roof shingles. The building is pro- 
vided with equipment that will produce air temperatures 
from —10 deg. F. to 150 deg. F. as desired within ap- 
proximately five hours after the machinery is started. 
The test house-is located adjacent to an ice manufactur- 
ing plant from which steam for heating and refrigerant 
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for cooling the building is furnished by direct connec- 
tions, 

The building was designed and equipped to develop 
and maintain positive known temperatures required to 
conduct tests of various kinds for the purpose of de- 
veloping improvements in perishable protective service. 
By its use the efficiency of refrigerator cars of different 
construction, new types of material, new forms of in- 
sulation, and improved devices purporting to give more 
efficient results in icing and heating cars may be thor- 
oughly tested for the purpose of determining efficiency 
and desirability of use. 

The building is provided with a chamber adjacent to 
the test room for housing test instruments and taking 
temperature records. “The temperatures of the car under 


test and the test room may be taken at will with electric 
resistance thermometers from leads passing from the 


Interior view taken on the floor above the test chamber—The heater 

coils are shown in the foreground, between which light from the test 

chamber below can be seen—The 48-in. three-blade blower fan can 

be seen mounted in a partition, forming the end of the refrigerating 
coil duct, the pipes of which can be seen back of the fan 


side of the building into the adjacent chamber through 
an insulated opening without entering the car or test 
room. 

A test of the resistance of the insulated walls of the 
building to the transfer of heat was made by placing 
maximum-minimum thermometers in the building and 
keeping it closed for a two-week period with the re- 
frigerating and heating equipment idle. The outside 
temperature during this test fluctuated from 20 deg. F. 
to 59 deg. F., a range of 39 deg. F., while the tempera- 
ture in the building remained between 37 and 44 deg. F 
a range of only 7 deg. F. On one occasion when the 
room was under refrigeration, the room temperature 
was held substantially between —8 deg. F. and —12 
deg. F., for approximately six days. On another occa- 
sion, while the building was being heated, the room tem- 
perature was held substantially between 93 deg. F. and 
97 deg. F. for nine days. The outside temperature dur- 
ing these tests ranged from 33 deg. F. to 70 deg. F. 

The refrigerating and heating units were supplied by 
the Frick Company, Waynesboro, Pa. The tempera- 
ture control is operated by hand valves when the build- 
ing is under heat, but it is controlled by thermostats 
when under refrigeration. The refrigerating unit con- 
sists of 2,500 sq. ft. of cooling surface. The heating 
unit consists of 385 ft. of 2 in. heater pipe in a compact 
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coil. Two direct-driven 48-in. Meier Nuair fans, each 
having a capacity of 20,000 cu. ft. of air per min., are 
located adjacent to the coils. When in operation they 
force air rapidly over and through the coils, circulating 
the driven air to all parts of the room through ducts 
provided for that purpose. The total space in the build- 
ing is 20,764 cu. ft., less the space occupied by the coils, 
fans, machinery, deck and car under test. As the capac- 
ity of the fans is 40,000 cu. ft. per minute it will be seen 
that several changes of air per minute can be effected. 


Unique Sketching and 
Drawing Board 


The illustration shows a light-weight Bakelite drawing 
board which has the unique feature of permitting the 
user to make accurate drawings and sketches without 
the aid of a T-square. The board is designed with 
squared edges, which form the border of the board, and 
with spring paper clamps in the slotted corners. The 
spring clamps are so shaped that they elevate the cor- 
ners of the triangle above the squared sides, thus per- 
mitting free movement of the triangle beyond the limits 
of the board. Therefore, with only the aid of a set 
of triangles all vertical, horizontal, and angular lines 
can be drawn. The paper is held on the board with 
the corner spring clamps, the tension of which can be 
relieved for removing the paper by means of finger 


Board for making sketches and drawings without the aid of a T-square 


pressure on small buttons provided on the back of the 
board. The drawing boards are made accurately with- 
in reasonable limits, and accurate drawings can be 
made with them if accurate triangles are used. 

The drawing boards are made to accommodate 8% by 
11-in. letter-size paper, 9 by 12-in. standard-size draw- 
ing paper, or 10 by 15-in. patent-size drawi ing paper ; the 
dimensions of the boards are approximately 2-in. longer 
and wider than the paper each accommodates. Other 
sizes however are made to order by the manufacturer, 
H. E. Towmley, Riverside, Calif. 


SWITCH MAN—ARTIST.—]ohn Adams, switchman for the South- 
ern Pacific at Roseville, Cal., is also an artist, the only one of 
his kind in the world. Adams makes sand pictures in bottles, 
using a wide variety of colored sand and achieving some remark- 
able effects. So unusual is his hobby that it has been recorded 
in the movie series “Strange As It Seems.” 
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EDITORIALS 


To Boiler-Shop 
Supervisors 


With this issue the Railway Mechanical Engineer re- 
sumes attention to the problems of the locomotive boiler 
shop and locomotive boiler maintenance which it relin- 
quished to the Boiler Maker and Plate Fabricator when 
that publication became a member of the Simmons- 
Boardman family in 1919. The Railway Mechanical 
Engineer will endeavor to give the same attention to 
the boiler shop and to the problems of boiler design 
and construction that it does to the problems of loco- 
motive design and construction, maintenance and re- 
pairs of interest to supervisors in the machine shop, 
erecting shop and other locomotive shop departments 
now dealt with in leading articles as well as in the Back 
Shop and Enginehouse department. 

We shall endeavor to merit the good will of railway 
boiler-shop supervisors and shall welcome their criti- 
cisms and suggestions. 


Apprentice Training 
Abroad 


Several innovations in the apprentice-training system 
of the Victorian State Railways, which is described on 
another page, will be of interest to our readers on this 
continent. The Victorian Railways are quite deliber- 
ately planning to furnish an ample supply of thoroughly 
trained workers to meet future requirements. From 
these young men, as they go through their course, selec- 
tions are made of those whose abilities and personalities 
promise to fit them for higher positions. 

Among the unusual features are special compensation 
for boys from the country districts who must live away 
from home while they are learning the trade, scholar- 
ships for those who excel in order that they may secure 
a college training, and organized inspection visits to 
industrial and railway plants in adjacent states by those 
who measure up to certain qualifications. Finally, the 
graduate apprentices are encouraged to travel abroad 
to widen their observations and experiences. 

The Victorian Railways, like those in this country, 
were forced to minimize their apprentice training activi- 
ties during the depression. Now that that is behind 
them, they are approaching the problem with renewed 
vigor. Some railroads in this country are beginning to 
take a more active interest in apprentice training, but un- 
fortunately are not showing nearly the same initiative 
as are those in charge of the Victorian State Railways. 
Both industry and the railroads today are seriously 
embarrassed because of the shortage of skilled labor. 
Thousands upon thousands of people who are now on 
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relief, could be rendering worthwhile service if they 
had been trained for some trade or specific vocation. 

The Victorian Railways apparently aim to train a 
large enough number of workers to supply their own 
needs and leave an oversupply of trained workers who 
can enter other industries. The Victorian Railways 
are government owned, but what a wonderful thing 
it would be for the American railways if they could 
not only take care of their own requirements, but could 
help to supply industry in general with well-trained 
workers. Surely there would be a far more sympathetic 
attitude on the part of industry toward the railroads 
and the difficulties they find themselves in because of 
over-regulation as compared with competing types of 
common carriers, which are in fact partially subsidized. 

There have been times in the past when a few Ameri- 
can railroads have set the pace in introducing modern 
apprenticeship methods. They were well paid for their ` 
efforts in improved and more efficient production; 
moreover, some of these men who graduated into in- 
dustry have been among the strongest and most intelli- 
gent champions of the railroads in their fight to im- 
prove their condition and to maintain themselves as 
the backbone of American transport. 


In Days When 
Machines Were Young 


Some years ago when a certain large mid-western 
locomotive shop was first opened, a double back-geared 
lathe was installed, along with other machinery. 
Naturally it was a busy time for everyone, breaking in 
new machine tools and a lot of new men, while at the 
same time scheduling an output. 

As the machine-shop foreman was instructing a new 
man how to operate a Morton draw-cut cylinder planer, 
and incidently trying to teach himself about it, he felt 
a tap on the shoulder from “Scotty”? McDonald who 
had that morning started to work on the double back- 
geared lathe, and the following conversation took place: 

“Well! What is it?” 

“There's a tooth bruk on the gear of yon lathe.” 

“Well, too bad, but get busy. You can peg it your- 
self can’t you?” 

“Yus zir, I ken, but the gear that runs into it bruk 
as well; there’s twa teeth outa thet and one of the 
gear arms is cracked too.” 

“Go and get Tommy Bell, the maintenance foreman, 
to send a man out to help you, and both of you keep 
busy. Got to have that lathe going tomorrow morn- 
ing. I’m too busy to go with you.” 

“There’s naw use sir, the twa arms that has the 
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bearins cast solid to the lathe heed and the gear that 
runs in them is bruk as weel—the whole G--D mess is 
leein on the flure you see.” 

“Oh well! Guess I’d better go and have a look at 
it myself.” 

Sure enough, the foreman found one tooth out of 
one of the gears all right, but the bearing arms and 
all the other gears were in just the sort of a mess 
“Scotty” described. He only wanted to break the 
news as gently as possible. 

The days are largely past when gear teeth and other 
parts of modern machine tools break, although it is a 
fact that many a machine with a cracked base, welded 
head, or patched-up gear drive is still being nursed 


along in railway shops to the great detriment of out- 


put, not to mention the foremen’s peace of mind. New 
tools, utilizing the modern advances in metallurgy and 
the long experience of specialized designers break only 
under the most unusual circumstances and have pro- 
duction capacities, using the best of modern cutting 
tools, of 10 to 1 as compared to some of the older 
tools. 


Shop Men Should 
Know Material Costs 


Locomotive and car maintenance costs usually con- 
stitute 60 per cent labor and 40 per cent material, 
although the 60-40 ratio varies considerably on indi- 
vidual jobs. This means that the primary emphasis 
in railway locomotive shops, car shops, engine termi- 
nals and car-repair tracks should be on the installation 
of labor-saving machinery, equipment, tools and 
methods. Of hardly less importance, however, are 
the possible economies through conservation of ma- 
terials. 

There is really a woeful ignorance on the part of 
many workmen and supervisors of the cost of ma- 
terials and parts in everyday use in the repair shops. 
Take commodities, for example, such as glass, paint 
brushes, nuts, monkey wrenches, files, emery cloth, 
machine oil, waste, Stillson wrenches, pipe fittings, 
rivets, bar iron, steel billets, etc., and ask the first 
six men who are continually using them, and not 
one can give even the approximate price of any of 
these items. Shop foremen are often little better in- 
formed. Some will not even hazard a guess, and most 
of those who do are generally far and away too low 
in their estimates. 

The inescapable conclusion is that, not knowing ma- 
terial costs, shop men and even foremen, in general, 
do not fully appreciate the necessity of using materials 
efficiently and with the greatest care and avoiding every 
possible wastage. Some roads have taken effective 
means to acquaint shop men with detail material costs. 
and responsible mechanical-department officers should 
constantly urge the wider dissemination of information 
of this character. 
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Car Department 
Officers Meeting 


During the year 1935 Class I steam railways, exclud- 
ing switching and terminal companies, expended $144,- 
676,000 for repairs to freight-train cars; $51,302,000 
was expended for repairs to passenger-train cars. This 
does not, of course, by any means measure the total 
expenditures made under the direction’ of the car de- 
partment. It has other functions to perform and 
several thousand new freight cars were also built in 
railroad company shops. 

Obviously there are great possibilities for savings 
where such large expenditures are involved, through 
providing the best type of supervision and by taking 
advantage of every possible improvement in administer- 
ing the various details involved in the design, con- 
struction and maintenance of car equipment. Beyond 
this, however, the mechanical and car-department of- 
ficers can be extremely important factors in increasing 
the business of the railroads, through providing and 
maintaining equipment which will make competition 
with other types of carriers more effective. Car-de- 
partment officers, if they are to make the best of their 
opportunities, must take advantage of every possible 
opportunity to find the best solution for these problems 
and most effectively administer their departments. 

Today the Mechanical Division of the Association 
of American Railroads is concerned with matters re- 
lating to the design of car equipment and the establish- 
ment and maintenance of standards and recommended 
practices. The latter include the numerous and com- 
plicated problems relating to the interchange of equip- 
ment. Beyond these, however, there are many other 
important aspects of car department operations which 
receive little or no attention from it. There is, there- 
fore, a large place for an organization of car-department 
officers, which will investigate, study and discuss prob- 
lems relating to the best methods and practices for 
maintaining and rebuilding car equipment. This would 
include a study of the machinery and equipment for 
repairing the cars, and the best arrangements and the 
most efficient methods of operating car repair shops 
and yards. 

The most important factor in any organization is 
the human element. It is true that industry has given 
much study and attention to the best methods of deal- 
ing with the worker and to directing his energies, and 
yet, unfortunately, the problem of training and educat- 
ing workers and of dealing with them, so that they may 
become a loyal and effective group, has not received 
much special attention in the mechanical department. 
and particularly in the car section. It would seem. 
therefore, to be of special importance that the car- 
department officers should organize effectively to study 
these problems and to compare methods and practices, 
in order that the whole standard of operation of the 
car department should be raised to the highest possible 
level. 
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The Car Department Officers’ Association, like most 
of the other minor mechanical-department organiza- 
tions, was forced largely to discontinue its activities 
during the depression years. Its officers, however, are 
not asleep to the opportunities which lie before it and 
are now working actively and aggressively to develop 
a program for the meeting which is scheduled at Chi- 
cago, September 21 and 22. There are such tremen- 
dous possibilities in having it function efficiently in the 
interests of improved railway operation, that no stone 
should be left unturned to make this meeting a big 
success and to re-establish the work of this association 
on a sound and substantial basis. 

There are other ways, of course, in which it can be 
helpful. The Mechanical Division has been looking 
to the various car foremen’s and car inspectors’ groups 
scattered throughout the country for facts and sugges- 
tions which will help to improve the interchange rules. 
The Car Department Officers’ Association has also had 
a part in this work, but because of its personnel, might 
well function more effectively in these matters before 
they are finally acted upon by the Mechanical Division. 
Be that as it may, there is an important place for the 
Car Department Officers’ Association, even if it does not 
function at all in this respect, although it is understood 
it will give considerable attention to interchange matters 
at its meeting in September. ` 


Do Modern Machine 
Tools Really Pay? 


The question as to whether the installation of modern 
machine tools in a railroad shop really pays is one that 
is difficult to answer without an accurate analysis of 
the conditions under which they are to be used. The 
relative lack of detailed information concerning ma- 
chine-tool use in railroad repair shops as compared to 
many industrial plants makes it seem at times that the 
railroad man is not particularly interested in detailed 
costs. It is therefore highly encouraging to find that 
most roads, faced as they are with the necessity of 
expanding shop operations, are now giving serious con- 
sideration to programs of machine-shop rehabilitation 
that will enable them to cut the cost of machining loco- 
motive parts. 

More encouraging is the fact that the roads which 
have purchased a number of new tools over the past 
year or two have done so only after the most careful 
analysis of present methods and costs. The new tools 
that are now producing substantial savings are able to 
do so because they were purchased to do a specific job 
and expected to develop specific results. 

One Eastern railroad, about a year ago, requested a 
manufacturer of turret lathes to have one of his engi- 
neers, experienced in production work, make a detailed 
study of all of the turret-lathe work in a certain depart- 
ment of the road’s principal repair shop with the result 
that, where thirteen machines, most of which were over 
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20 years old, were formerly being used, six new ma- 
chines of modern design are now being installed to 
handle an increased volume of work. Here is evidence 
of the faith of a mechanical officer that modern ma- 
chines do pay. 

In another case a railroad, after careful analysis back 
in 1935, had estimated that it could install approximately 
30 machine tools to replace obsolete equipment and pay 
for the new machines in from four to five years out of 
savings if they could be operated on an average of 16 
hours a day. How nearly this has been accomplished 
is told in a report on the performance of this equip- 
ment furnished by that road within the past two weeks. 
The new machines have now been in operation approx- 
imately 18 months and, at the end of April, 1937, had 
accumulated savings of 25.8 per cent on the original 
investment in spite of the fact that business conditions 
during that time had made it impossible for the tools 
to be kept busy more than from 34 to 47 per cent of 
the time. During the past twelve months these ma- 
chines have saved 22.9 per cent on the investment; in 
one month of the twelve the savings attained were at 
the yearly rate of 26 per cent and in three of the twelve 
the savings exceeded that yearly rate. Two things 
stand out in this record of performance: First, that the 
economics of actual service have been eminently satis- 
factory in spite of the fact the machines have been used 
less than half of the anticipated time and, second, that 
the actual results have justified the time spent in mak- 
ing a thorough analysis of previous methods and costs. 
Here, at least, is one road with sufficient evidence in 
its own records to answer affirmatively and emphat- 
ically the question, “Do Modern Machine Tools Really 
Pay ?” 


NEW BOOKS 


ENGINEERING REPORT ON AIR CONDITIONING OF RAIL- 
ROAD PASSENGER Cars. Prepared by the Division of 
Equipment Research, Association of American Rail- 
roads, 59 East Van Buren street, Chicago. 316 pages. 
Price to member roads of A. A. R., $1.50; to others, 
$3. i 

The Summary Report on air-conditioning issued on 

November 24, 1936, dealt with those factors of air- 

conditioning railroad passenger cars of direct concern 

to the railroad executive. The Engineering Report, 
the second of the series, is designed to meet the needs 
of the air-conditioning engineer and railroad operating 
personnel. In it the results of laboratory tests and of 
road performance tests of cars are presented in four 
parts: Part I—Tests of Air-Conditioning Systems; 

Part II—Tests of Drive Mechanisms; Part III—Hot- 

Room Tests of Air-Conditioned Cars, and Part IV— 

Road Performance of Air-Conditioned Cars. The sub- 

ject of costs is not dealt with in the Engineering Report 

but is discussed in detail in Part V of the Summary 

Report. 
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THE READER’S PAGE 


Some Answers 
To the Valve Problem 


To THE EDITOR: 

The tough valve problem on page 221 of the May is- 
sue does not appear to be so hard to solve. I made a 
drawing to a scale of 1% in. to the foot and found that all 
parts of the gear were within and not exceeding the al- 
lowed angles from the crank up to the combination 
lever. I believe that with the proper setting the com- 
pression kick can be stopped. 

The 18% -in. eccentric crank with a 20114 4-in. throw 
will give a constant lead. An eccentric-crank throw of 
2154-in. with an 18% ,-in. crank will delay the cut-off 
if the crank is moved out after the cut-off has been 
checked with a throw of 2014 ¢ in., because the valve 
travel will be longer. This will also increase the lead in 
the corner and up to the center. If the crank is moved 
out, this would delay the cut-off to about 30 per cent; 
to get a cut-off of 25 per cent the reverse lever would 
have to be hooked up about one notch closer to center. 
In other words, increasing the lead hastens all valve 
events so that point of preadmission occurs earlier, cut- 
off is earlier, release is earlier. closure occurs earlier, the 
admission period is unchanged, expansion begins earlier 
but the period is unchanged, compression is earlier with 
the period unchanged, and exhaust earlier with its period 
unchanged. It would be better to change the combina- 
tion lever and let the crank stay at 2016 in. 

C. J. McCreapy. 


Is This the 
Solution? 


To THE EDITOR: 

When reading the valve-gear problem of K. B. G. in 
the May issue one or two points occurred to me. The 
lap, lead, exhaust clearance and full-gear travel given, 
are exactly as for the C. M. St. P. & P. 4-4-2 high- 
speed engines described in the Tune, 1935, issue of the 
Railway Mechanical Engineer. One would hesitate to 
criticize these characteristics, as we presume the Hia- 
watha locomotives can be operate! at 25 per cent cut- 
off, but inquiries on this might prove interesting. On 
the other hand, the clearance volumes as a percentage 
of the piston displacements will differ and the 27-in. 
cylinders will have more clearance than the 19-in. cyl- 
inders of the Milwaukee engines. I believe the 27-in. 
engines have not enough compression at 25 per cent 
cut-off.* 

I would suggest altering the lap-and-lead levers to 
give 14 in. lead and 11⁄4 in. lap and set line-and-line on 
the exhaust edges or, alternatively, try not more than 
146 in. exhaust clearance. This might give the results 
required. In any case, with about 10 or 12 per cent 
clearance, not less than 30 per cent compression (i.e., 
closure at 70 per cent) will be wanted at 25 per cent 
cut-off and the exhaust clearance can be adjusted to 
get this result. 


"See the Railway Mechanical Enuineer, November, 1934, page 495, 
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Adding to the lap will, of course, shorten the full- 
gear cut-off, but that will be an advantage, for one 
reason, because it will allow of a proper exhausting of 
the steam in full gear with the proposed reduced exhaust 
clearance. At present the release is too early when run- 
ning at short cut-offs, but the excessive exhaust clear- 
ance is required in order to get the steam out of the 
cylinders with the long cut-off in full gear. 

K. B. G. should refer to the Railway Mechanical 
Engineer for January, February and March, 1933, for 
remarks on lead variation in the Walschaert motion. 
There are two or three methods of accomplishing this 
and all have been described in your paper. Variable and 
increasing lead as the cut-off is reduced is an advan- 
tage, but the thing to do in the present case is to get 
more lap on the valves and increase the compression. 
not reduce it. The engines will then run 20 per cent. 
but 25 per cent will be the best position for all-around 
good results. 

E. Creu. Pouttney, 
London, England. 


Large Heating 
Surfaces 


To THE EDITOR: 

On your Gleanings page a correspondent brings up 
the question of large heating surfaces in the boilers of 
4-8-4 type locomotives. On referring to page 45 oi 
your February, 1936, number, I note that the Chesa- 
peake & Ohio Class J-3 locomotives are said to have the 
“largest combined heating surface of any locomotive of 
this type thus far built; namely, 7,880 sq. ft.’ Your 
correspondent also believes that the C. M. St. P. & P. 
Class S-1 locomotive, with 7,803 sq. ft., should occupy 
second place. 

In making these statements, two other locomotives 
seem to have been overlooked. The A. T. & S. F. loco- 
motives of Class 3751, which were described in your 
July, 1928, number, have a combined heating surface of 
8.098 sq. ft., and in the Great Northern Class S-1 en- 
gines, this figure reaches 7,849 sq. ft. Because of the 
difficulty of keeping track of these “records,” I would 
not claim that the Santa Fe engines should head the 
list, as the next number of the Railway Mechanical 
Engineer might possibly describe something even more 
imposing. 

While on the subject, it might be of interest to men- 
tion that the Class T-2, 4-8-2 type locomotive, built for 
the Baltimore & Ohio in 1931, has a combined heating 
surface of 7,957 sq. ft., though it weighs nearly 50,000 
Ib. less than the lightest of the engines previously men- 
tioned. 

It is hardly necessary to add that too much importance 
should not be attached to differences of one or two hun- 
dred square feet of total heating surface in these large 
boilers, since many other factors must be considered 
before any intelligent prediction and comparison of their 
performance can be made. 

Wirtram. T. HOECKER. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


During the flash period air is blasted through the flue. 


Safe Ending Flues 
Improved by Air Blast 


The troublesome ridge on the inside circumference of 
boiler flues and tubes, formed by rolling-in the slag 
from the resistance butt welds of safe-ended flues when 
working the hot weld over a mandrel between a set of 
rolls, has been eliminated successfully at the West Albany 
shops of the New York Central System by the simple 
expedient of blowing the slag from the resistance weld 
by a blast of air during the flash period. Prior to in- 
corporating the air-blast innovation with the resistance 
welder, the rolling-in of the slag on superheater flues 
formed a ridge approximately 3 in. long and %» in. 
high, thereby reducing the inside diameter of the flue 
at the weld by about 34, in. This reduction in diameter 
was found objectionable because the bands on super- 
heater units caught on the ridge when the units were 
applied and because it restricted the flow of hot gases, 
increased the scoring effect of cinders, and afforded a 
starting point for the honeycombing of cinders. One af 
the illustrations shows the effectiveness of this air blast 
in eliminating the ridge; the view showing the ridge 
formed by rolling-in the slag was taken of a flue which 
had been in service several years. 

When welding safe ends to old flues at the West 


Albany shops, the safe end and one end of the flue are 
held in water-cooled copper electrodes, and as the two 
are forced together, a heavy a.c. current is passed be- 
tween them. During the flash period which occurs when 
the two ends are brought together, air is blasted through 
the tube under manual control of a foot valve. When 
the flash is over the air is shut off and two ends are 
brought up to a welding heat. As soon as sufficient heat 
has been applied, the flue is moved forward over a 
mandrel and between a set of rolls where the hot weld 
is worked and reduced in section. The blast of air 
furnished during the flash period comes from a short 
piece of -in. pfpe threaded into a hole in the end of 
the mandrel and terminated with a nozzle in which 
there are six small holes. Air pressure at 80 lb. per 
sq. in. is applied to the inside of the mandrel during the 
flash period, and the air is ejected through the holes in 
the nozzle, the holes being so drilled that the air is 
forced outward at an angle of 30 deg. with the hori- 
zontal, thereby imparting a spiral or rotating motion to 
the air as it passes through the flue. The hot slag at 
the inner surface of the weld is carreid away and blown 
out of the end of the flue into a receptacle placed to re- 
ceive it. When the weld is rolled, there is very little 


slag inclusion and therefore no ridge formation or de- 


Slag being blown from the flue during the flash period 


crease of flue diameter. 
improved. 

When flues have reached the limit of safe ends which 
can be applied, it is general practice on the New York 
Central to cut off all the welds, weld on a length of 
second-hand flue, and then apply a 6-in. safe end of 
new material. At the next shopping the 6-in. end is cut 


The quality of the weld is also 


Left: The welding electrodes and rolls—The air nozzle can be seen extending from the mandrel—Center: 
welded flue is pushed forward over the mandrel and rolled 
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The air nozzle—Right: The 
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Left: 
safe-end weld—Right: 
weld which reduced the inside flue diameter 3/16 in. 


Superheater flue rolled after slag has been blown from the 
A flue with slag inclusions rolled into the 


off and an 8-in. safe end is applied. At the third shop- 
ping the 8-in. end is cut off and a 10-in. safe end is 
applied. At the fourth shopping the 40-in. end is cut 
off and 12-in. safe end is applied; the 12-in. safe end is 
the maximum length of new material used. At the fifth 
shopping an 18-in. length is cut ‘from the flues, and 
a 12-in. length of second-hand flue plus a 6-in. safe end 
are welded to the flue to restore it to its required length. 
This procedure is followed indefinitely. If a flue is 
pitted, the pitted portion is cut off and a section of sec- 
ond-hand flue plus a 6-in. safe end are applied to restore 
the flue to its required length. The mandrel over which 
the flues are rolled is 10 ft. long to accommodate long 
pieces of second-hand flues which must be applied when 
reclaiming flues. 

There is one resistance welder for superheater flues 
and one for tubes in the West Albany shops with nominal 
ratings of 165 to 150 kv.a., respectively. They operate 
from a 440-volt 60-cycle circuit. All welding is done on 
the second trick for the purpose of reducing the peak 
load on the power plant. 


Eleetric Furnace Used 
In Sedalia Spring Shop 


One of the most modern applications of electric furnaces 
to railroad repair work is the installation in the spring 
shop in the Sedalia, Mo., shops of the Missouri Pacific. 
The electric furnace, used for heating springs of both 
the coil and bar type, was installed in December, 1935, 
and is of the bell-car type. In other words, a bell hous- 
ing, operated up and down hydraulically, is placed over a 
specially constructed car carrying a basket containing 
the load of springs to be treated. 

This furnace was designed and built by the General 
Electric Company. The overall dimensions of the bell 
are: Length, 8 ft., width, 4% ft., and height, 7 ft. With 
the bell raised, the height above floor level is 12 ft. The 
inside dimensions are: Length, 72 in., width, 28 in., and 
height, 28 in. The shell of the bell is of steel, with 9 
in. of silocell insulation, and semi-refractory brick lin- 
ing. Heating units, of the nickel-chromium ribbon-re- 
sistive type, are mounted inside on the side walls and 
ends of the bell. An alloy-metal baffle is mounted inside 
the bell in front of the heating units. Two turbo-type 
blowers, 18 in. in diameter, are mounted in the top of the 
bell. These draw air up from the load, through openings 
in the top baffle, and distribute it behind the side and end 
baffles, over the heating units, and back to the base of 
the shell, where it is distributed through the load and 
drawn back up again. 

Two narrow-gage cars are used in conjunction with 
the bell. When lowered over the car, the furnace rests 
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in a sand S€al, an angle iron on the furnace fitting into a 
sand filled channel on the car. A hearth is provided on 
each car, the load being supported on pedestals 71⁄4 in. 
above the hearth. 

Springs to be tempered are placed in specially con- 
structed baskets approximately 72 in. by 22 in. by 20 in., 
made of %4g-in. by 34-ih. wire-mesh screen mounted on 
a frame of 14-in. by 2-in. steel. A basket is placed on 
one of the cars by a 3-ton pneumatic jib crane located 
adjacent to the furnace, and then the car is pushed into 
place under the bell of the furnace. In order to place 
the car accurately, a bar lock is provided, fitting into an 
alining clamp attached to the framework supporting the 
bell. The bell is then lowered over the basket of springs 
by operation of a valve releasing the oil from the hy- 
draulic lift back into the oil reservoir. 

As the furnace heats up to a predetermined tempera- 
ture, which may be any temperature up to 1,200 deg. 
F., the temperature is recorded continuously by a Leeds 
& Northrup recording instrument which, when the de- 
sired temperature is reached, cuts out the heating ele- 
ments. Subsequently, the Leeds & Northrup instrument 
cuts the heating elements back in if the temperature drops 
more than 10 deg. below the predetermined desired value. 
Thus, the temperature in the furnace, which incidentally 
is maintained exceptionally uniform throughout the in- 
terior by the use of two blowers mounted on the top of 
the furnace and operated by two 3-hp. General Electric 
induction motors, is maintained within 10 deg. of the pre- 
determined value. The temperature control is provided 
by a thermocouple inserted approximately 8 in. below the 
top of the furnace, and extending approximately 3 in. 
into the interior. 

The bell is raised and lowered by operating a magnetic 
switch which controls the operation of a centrifugal 


The electric furnace with bell raised showing load in place for heat 
treatment 
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The electric furnace with bell 
lowered in position on one of the 
cars. The blower motors can be 
seen at the top of the bell, while 
the hydraulic pump and its motor 
are shown to the right in the 
triangular structure 


pump for pumping oil into a hydraulic lift. When the 
bell rises a limit switch cuts out the heating elements 
and stops the blower motors. A limit switch stops the 
bell when it reaches its maximum height. When the bell 
is lowered to a closed position, by releasing oil from the 
hydraulic lift, the limit switches to the heating elements 
and blowers are closed but are not energized until a 
magnetic push button is operated. 

Among the advantages obtained from the use of the 
furnace are: Those arising from uniform furnace tem- 
perature, with only 10 degrees variation above or below 
that desired; improved quality, particularly where alloy 
steels are used, as is more common at the present time; 
and a saving of $615 per month on labor, fuel oil and 
material by substituting the electric furnace for an oil- 
fired furnace. The furnace uses 70 kw. per hr., at which 
rate the cost of operation is $3.15 per day or $69.30 a 
month, based on an average power cost. of lc per kw.- 
hr. and an average operating period of 4% hrs. per day 
and 22 days per month. 


Procedure in Treating Springs 


The method of handling and processing springs is in- 
teresting in that material entering the shop at the east 
end follows through the shop from one operation to an- 
other, progressively, so that it emerges at the west 
end complete and ready for service. The spring shop is 
approximately 75 ft. wide by 150 ft..long. The store- 
house for spring steel is just outside the east end of the 
spring shop. Steel for bar springs is taken from the 
storehouse through one of the spring-shop windows, and 
is cut into correct lengths, according to the class of spring 
desired, on a punch and shear machine driven by a 
Westinghouse 5-hp. motor. Some of the plates are 
punched, as necessary. The steel plates then go to an 
oil-fired center heater furnace, equipped with blowers 
driven by 3-hp. motors. Here the steel is heated to 
about 1,700 deg. F. preparatory to going to a “nibber,” 
driven by a Westinghouse 5-hp. induction motor. The 
steel is again heated, in another oil-fired “forming fur- 
nace” equipped with a blower driven by a 7.5-hp. motor. 
In this furnace the steel is heated to approximately 1,800 
deg. F., the temperature being controlled on this furnace 
by Leeds & Northrup thermocouple control equipment, 
without recording instruments. 

After forming is completed in a pneumatically oper- 
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ated “former,” the steel is air-cooled, after which it is 
placed in a rotary furnace, with an 11-ft. bed plate and 
an operating cycle of 40 min., for hardening. Carbon 
steel is heated to 1,525 deg. F. while alloy steel (silicon- 
manganese) is heated to 1,625 deg. F., for one cycle of 
40 min. A Leeds & Northrup automatic temperature 
control, including a recorder, is used on this furnace. 
The furnace table is turned by a Westinghouse 3-hp. 
motor, chain connected; the cycle can be adjusted from 
7 min. to 40 min. A blower on this furnace is operated 


Leeds & Northrup temperature recorder used with the electric furnace 


by a Westinghouse 5-hp. motor. Following the harden- 
ing heat treatment, the spring plates are quenched in a 
bath of E. F. Houghton’s soluble No. 2 quenching oil. 
The oil is pumped into the bottom of the quenching vat 
at the bottom and runs out a weir at the other end at the 
top at the rate of 300 gal. per min., being pumped into 
the vat by a centrifugal pump operated by a General 
Electric 3-hp. induction motor. To keep the oil cool, it 
is conducted through a water-cooled cooler, by a centrif- 
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ugal pump which is started by a thermostat when the 
temperature of the oil goes above 140 deg. F. 

As the spring plates are dumped into the oil vat they 
fall on a conveyor rack of the steel-chain type operated 
by a 2-hp. motor. The plates are in the quenching oil 


Quenching vats with motor-driven air pump 


for 3% min. Following the quenching bath, the plates 
are placed in the baskets for temper treatment in the 
electric drawing furnace described previously. Carbon 
steel is drawn to 725 deg. F., while alloy steel is drawn 
to 925 deg. F., for 1 hr. 15 min. After this, the plates 
are air-cooled, and assembled ready for banding. An 
oil-fired band heating furnace is provided, equipped with 
a blower driven by a 2-hp. motor. The bands are heated 
to 1,800 deg. F. Hydraulic banders, exerting 1,500 Ib. 
per sq. in. pressure are located adjacent to the doorway 
at the west end of the building. The pump supplying 
pressure for the banders is driven by a 20-hp. motor. 

Coil springs are heated to 1,625 deg. F. for 40 min. 
in a separate rotary furnace on the north side of the 
building equipped with Leeds & Northrup temperature 
control equipment. The table and blower of this fur- 
nace are driven by 5-hp. motors. After being heated, 
the coils are placed in a coil former which is pneumatic- 
ally operated, after which they are taken to a separate 
quenching vat, similar to the one described previously, 
and placed in the oil for 4.min. with the oil to 140 deg. 
F. or less. Both the coil-spring and leaf-spring vats 
are fed from the same source. Following this treatment 
the coil springs go to the electric drawing furnace. 

A Tinius-Olsen hydraulic beam-type testing machine, 
situated in the northwest corner of the shop is used for 
testing both coil and elliptic springs, about six springs 
being selected from each class of springs passing through 
the shop. In addition, all springs are tested on the 
hydraulic testing machine for load-carrying capacity, free 
and loaded height, and checked for any possible defects 
before leaving the shop. 


Typical Engineered 
Cleaning Operations 


By H. Liggett Gray* 


The study of cleaning materials and methods of a rail- 
road maintenance problem was taken up as a definite 
engineering project more than a score of years ago. The 
first step, logically, was to separate the project into two 
divisions—chemical and mechanical. (1) The chemistry 


* Assistant Manager, Oakite Products, Inc., New York. 
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of the cleaning problem includes the types of oils, greases 
and foreign matter to be removed and what types of 
cleaning agents were most active on these in order to 
produce fast-working, safe, economical materials. (2) 
The mechanics of the cleaning problem involves the 
development and refinement of the most effective meth- 


ods of applying the cleaning materials. 


Study By Types of Cleaning 


Since cleaning operations differ so greatly, they have 
been classified and individual engineering study made of 
each type. For example, some cleaning operations are 
performed as a mechanical necessity in the operation of 
a railroad. Typical of these are cleaning locomotive 
mechanical parts for overhaul, periodical cleaning of air 
pumps and air-brake parts, and cleaning frames, driving 
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Fig. 1—Solid-flow circulation system for cleaning air cylinder, valves 
and ports of air pumps 


rods and valve-gear parts preparatory to making frac- 
ture tests. 

Other cleaning operations are done more for the sake 
of appearance or comfort. Typical of this classification 
of cleaning operations are the following: Cleaning of 
locomotive cabs and tenders, coaches and other cars, 
and the air filters and heating coils of air-conditioning 
systems. 


Servicing of Air-Brake Equipment 


The maintenance cleaning of braking equipment has 
necessarily kept pace with the constant improvement of 
the equipment itself. The parts which receive particular 
attention with respect to cleaning are air pumps, inter- 
coolers, reservoirs, and triple valves. 

In addition to cleaning the pumps, during shopping 
periods, it has been found advisable to adopt as standard 
practice the periodical cleaning of the air cylinders with- 
out removing the pumps from the locomotives. This 
keeps the valves, piston rings and ports free from gummy 
or partly carbonized lubricating oil. There are two very 
simple methods recommended for this work. One 
method circulates a solid flow of cleaning solution 
through the air cylinders; the second method, some- 
times referred to as the “vapor system,” permits the 
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pump to circulate a froth of bubbles of high cleaning 
ability. 

Fig. 1 illustrates a simple arrangement of portable 
equipment required for the system employing solid-flow 
circulation. Such equipment is easily assembled in any 
railroad shop. The engineering details, however, as to 
connections, sizes of piping, etc., will be most effective if 
checked by a cleaning service man familiar with that 
work. In any event, it is essential to supply a tank with 
a safety valve, hoses, and connections, all designed for 
high pressure. The material, as well as the equipment, 
should be carefully selected not only so that it will re- 
move the heavy oils but so that it will be safe for the 
men to handle, avoiding the danger to eyes and skin 


Disconnect Intercooler Coil 
from Air Reservoir N` 


Steam Cleaning Locomotive Gear 


An example of another classification of cleaning work 
for railroads is fhe application of steam cleaning. This 
does not refer to the use of live-steam alone which, while 
it will knock off large pieces of dirt, will not remove 
grease and oil, particularly on parts which have been 
subjected to heat. Furthermore, such an operation is 
expensive since it will require more steam than a prop- 
erly designed steam cleaning installation. 


Several methods have been developed for combining 
a flow of heavy-duty cleaning solution and water, pro- 
pelled by steam. These are not very complicated to 
install but the details have required much engineering 


13" Extra Heavy Nipple 
threaded insi gor 


Fig. 2—System for circulat- 
ing frothy cleaning vapor 
adaptable to cleaning air 
pumps, intercoolers and 
reservoirs 


Steam Coil Exhaust 
Leave open to atmosphere 


which are present in the use of caustic or lye. Cleaning 
the air pump with this equipment takes about one hour, 
including the time to make the necessary connections. 

Fig. 2 illustrates a vapor system for cleaning air pumps 
which is fully as effective as the solid-flow system and 
has the added advantage that it can be applied at the 
same time to cleaning intercooler coils and, if necessary, 
air reservoirs. It has been found that inevitably a small 
quantity of excess oil occasionally is carried into the 
intercooler coils and even into the air reservoirs. Ac- 
cumulations of such oil are dangerous for they can, under 
certain conditions, produce an explosive vapor causing 
a rupture of the air reservoir. Therefore, some railroads 
have found it advisable to apply this vapor system, with 
the circulation cleaning out the intercooler coils, as well 
as the air cylinders of the air pumps. This equipment 
is easily assembled at small expense from materials al- 
ready available in practically any railroad shop, but it 
still is advisable that a cleaning service man cooperate in 
the initial installations to assist in obtaining the quick 
and thorough cleaning results which this material and 
method can produce. 

Triple valves, distributing valves and other equipment 
auxiliary to the air-brake system can be cleaned in a 
tank of heavy-duty cleaning solution, heated by steam. 
It is generally recognized that this procedure saves labor 
in disassembling such equipment while making repairs 
and gives assurance of clean air passages. 

Heavy braking caused by dirty brake equipment brings 
the train to an abrupt, uncomfortable stop and sometimes 
results in slid-flat wheels. As an illustration of the econ- 
omy of modern cleaning methods, one railroad division 
which had thirty-five flat driver wheels during a two- 
year period before adopting modern cleaning materials 
and methods for air-brake maintenance had but one 
slid-flat driver in two years following the adoption of an 
engineered cleaning program. 
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work in order to proportion the various parts of the 
system properly so that they will operate with greater 
cleaning effect and at less cost than makeshift equip- 
ment. 

Typical uses of such an installation are: (1) Service 
cleaning of locomotive running gear, (2) cleaning loco- 
motive and car truck parts in the shops before overhaul, 
and (3) cleaning driving rods, cross heads, valve gear 


Fig. 3—Cleaning a locomotive with heavy-duty cleaning solution and 
water propelled by steam 


and frames before applying whitewash for fracture tests. 

Fig. 3 shows a typical installation in use for service 
cleaning of locomotives. The success of such cleaning 
depends both upon the cleaning material used and the 
mechanical arrangement of the installation. It can be 
assembled from parts generally found in the railroad 
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shop. The design of the actual steam gun which the 
operator handles has been thoroughly studied and is a 
more important item than might be realized. Fig. 4 
shows an effective type of gun. Makeshift guns are 


likely to discharge alternate slugs of solution and steam or 
be so heavy or improperly balanced that the operator 
With a proper steam 


tires easily and does poor work. 


Fig. 4—Properly balanced and heat-insulated gun for cleaning 
locomotive parts 


gun and effective cleaning materials, one man can do 
more thorough cleaning of a locomotive frame in shorter 
time than several men, using a steam jet, scrapers and 
brushes, or other inadequate methods. Proper cleaning 
is of particular importance in preparing for fracture tests 
since whitewash applied to parts on which there remains 
even a small film of oil or other foreign matter, will 
sometimes prevent cracks in the metal from showing up. 


Other Modern Cleaning Problems 


The modernization and changing character of motive 
power and rolling stock has brought additional cleaning 
problems for which it has been necessary to develop 
special materials and methods. For example, any ap- 
preciable accumulation of deposits and foreign matter 
which gather in the cylinder jackets and radiators of 
internal-combustion engines is likely to cause over-heat- 
ing at heavy loads. It has been necessary to develop 
materials which will remove the bulk of the scale and 
deposits in these cooling systems, at the same time pro- 
viding for safety from attack to the cast-iron water 
jackets, gaskets, rubber hose, pump packings and various 
metals in the radiators. Such a material, properly ap- 
plied, maintains an internal-combustion engine in good 
condition and saves a great amount of labor when com- 
pared to removing the deposits by hand. It also reaches 
and cleans out deposits in pockets which are almost im- 
possible to reach when scraping out by hand. 

A different class of cleaning problem has been en- 
countered since the introduction of air-conditioning. 
The air filters must be cleaned at regular intervals so as 
to provide full capacity for the flow of air while retaining 
the ability to filter the impurities out of the air. 

An additional cleaning problem is the maintenance of 
the bright-colored finishes which are used on a number 
of the modern high-speed trains. Even for such work, 
cleaning materials have been developed which will main- 
tain the bright color and gloss of the paints without in- 
jury. 

Safety, as well as economy, results from a well worked 
out cleaning program based upon experience. Such pro- 
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grams nat, differ widely with different railroads. 
Therefore, — te schedule must be flexible until an experi- 
ence recor@ Nas indicated just what intervals of cleaning 
fit the part!Cular situation. Almost every railroad differs 
from all others as to types and amounts of equipment, 
shop and yard facilities and types of foreign matter to 
be removed. 

However, the handling of the problems in all instances 
is fundamentally the same, in that (1) materials and 
methods should be applied that are the most effective for 
each individual cleaning operation and (2) a time sched- 
ule should be set so that the cleaning operations can 
be carried out at the definite intervals which experience 
indicates are the most suitable. 

The result of establishing such a program promotes 
safety to train personnel and traveling public from prop- 
erly cleaned mechanical parts, permitting proper inspec- 
tion and repair; safety to railroad shop personnel from 
use of safe cleaning materials and methods; safety to 
locomotives, rolling stock, and other equipment cleaned 
by materials non-injurious to the metals and parts, and 
prevention of accidents, mechanical failures and break- 
downs by proper cleaning of mechanical parts, permitting 
effective inspection. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Soft and Hard Boiler Patches 


Q.—Please explain the meaning of a soft patch and a hard 
patch on a boiler ?—T. K. 


A.—A soft patch is a patch put together by bolts or 
screw studs and usually is of a somewhat temporary 
nature. A hard patch is a patch secured by riveting and 
is a permanent repair. i 


Function of The Injector 


Q.—An injector is feeding a boiler at 100 1b. per sq. in. steam 
pressure. Describe its action fully—G. G. 


A.—An injector forces water into the boiler because 
the kinetic energy of a jet of steam is much greater than 
that of a jet of water escaping under the same conditions. 


A simple illustration of an elementary steam injector 
is shown in Fig. 1. Steam at 100 Ib. per sq. in. pres- 
sure is admitted through the steam supply 4, flows 
through the steam jet C and combining tube D and 
passes through overflow G. The action of the steam 
jet through C creates a vacuum in the feedwater inlet B. 
The vacuum created in the feedwater B draws in the 
water which, meeting the steam in the combining tube 
D, condenses the jet of steam. The steam issues from 
the overflow G as a jet of water, rapidly increasing in 
velocity, which builds up pressure against the boiler 
check H. The continued increase in velocity of the jet 
causes pressure against the boiler check to exceed the 
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boiler pressure of 100 Ib. per sq. in. and the latter begins 
to open, part of the water entering the boiler and part 
flowing out through the overflow G until the velocity in 
the combining tube D has become so great that all re- 
sistance is overcome and the check valve H is forced 
wide open, all the water entering the boiler. The action 
of the jet passing from the combining tube D to the 
delivery tube E now creates a vacuum in the overflow, 
which causes the overflow to cease, closing the overflow 
tube. thus shutting out the air which would otherwise 
be forced into the boiler. 


Stress Relieving in 
Boiler Welding 
Q.—What is meant by stress relieving ?—A. P. 


A.—Stress relieving is the act of relieving the stresses 
set up in the metal of an object due to the expansion 
and contraction while being welded. 


Fusion welding of boiler plate causes a high tempera- 
ture to be applied locally in the sheet at the point of the 
weld. The molten metal of the weld is surrounded by 
the relatively cold mass of metal in the rest of the sheet. 
The consequent expansion and contraction result in the 
possibility of setting up more or less severe stresses in 
the weld or in the metal adjacent to it. Such stresses 
are referred to as “locked-up stresses.” There is no 
question whatsoever that such stresses do exist. How 
severe they may be and what their distribution is have 
not been positively determined, but in many cases, and 
particularly in vessels of heavy plate thickness, steps 
must be taken to relieve such stresses if the vessel is to 
be safe for use. 


Working Nickel Steel 


Q.— Our railroad recently purchased some locomotives which 
use nickel steel in the boiler construction. I have read numerous 
articles but have not come across anything that gave me any 
information as to the proper method of working this particular 
steel. 

I would like some information in regard to heating this metal, 
as in applying a patch, etc. The general opinion seems to be, to 
keep heat away from this metal as when fitting up a patch and 
getting it ready for riveting—R. M. 

A.—There is no objection to heating nickel steel, pro- 
vided it is done properly. It is advisable in heating 
nickel steel, preparatory to working, that the tempera- 
ture range from 500 degrees to 700 degrees F. be 
avoided. Uniform application of heat until the plate is 
cherry red should produce satisfactory results in form- 
ing the patch. When cooler or in the 500-degree to 700- 
degree F. range, the steel is “blue brittle” and difficulty 
through damaged plates may be encountered if it is 
worked in this range. 

When local heating is necessary, it should be done 
over the largest area possible and the use of drift pins 
should be reduced to a minimum. In all laying up, a 
large area flatter should be used so that no markings 
whatever are made in the sheet, or, to be more exact, the 
sheet surface should not be fiber stressed or cut in sec- 
tions by the marking of a hammer. In rolling high ten- 
sile alloy steel, more time is required, due to the tough- 
ness of the metal and the application of pressure on the 
rolls should be placed on minimum sections at more fre- 
quent intervals. Where nickel steels are used, the serv- 
ice demands are exacting and are such that exceptional 
strength and ductility are required. For this reason, 
patching is to be regarded as a doubtful practice unless 
it is done by competent men under proper supervision. 
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The bulletin on “Nickel Alloy Steels in Railroad Lo- 
comotives” discusses the effect of heating and cold work- 
ing on nickel steel. This bulletin can be obtained from 
the International Nickel Company, Inc., New York. 


Plugs Used To Secure 
Tight Seams 


Q.—What is the purpose of the %-in. plug on the longitudinal 
center line of a locomtive boiler seam, located between the out- 
side welt and the adjacent shell course ?—C. B. 


A.—The purpose of the 7g-in. plug between the out- 
side butt strap and the shell course is to secure a tight 
seam. 


The joint of the shell course to which the seam is at- 
tached is located on the longitudinal center line of the 
seam. Owing to the fact that the edges of the inside 
welt strap are not calked, the tightness of the seam is 
dependent upon the calking of the outside butt strap. 
The calking of the outside butt strap causes the seam to 
be tight at all points except the short space between the 
end of the butt strap and the shell plate of the adjacent 
course. This space is provided between the end of the 
outside butt strap and the adjacent shell course to allow 
room for calking both the end of the butt strap and the 
adjacent shell course. : 

In order to secure a tight seam, a screwed plug is 
inserted between the end of the outside butt strap and 
the adjacent shell course. The diameter of the plug 
must be large enough to fill this gap. The threaded 
plug produces a tight seam at this point. 


Quantity of Water Discharged Through 
Blow-Down Valve 


Q.—(1). Given a locomotive hoiler under 200 Ib. per sq. in. 
steam pressure, what quantity of hot water in pounds and gallons 
would be discharged to the atmosphere per second through a 2-in. 
straight blow-down valve? 

(2). Can you give a simple formula for figuring similar 
problems under varying steam pressures? I find textbook for- 
mulas on steam flow and cold-water flow do not give correct 
results, and can find no tables on hot-water flow under pressure. 
—W. C. 

A.—(1). The formula for computing the flow of 
water under pressure through an orifice is: 


V = 0.98 V 2g (h + hı) 


where: 
V = velocity of flow in ft. per sec. 
g = force of gravity in ft. per sec. 
h = head in ft. 
P 


h, = head due to pressure = —— 


P 


Per sec. = 32.16 


0.4 
pressure in lb. per sq. in. 
foot of head. 
0.98 = the coefficient of velocity. 


The coefficient of velocity is empirical. Experiments 
indicate that it is approximately 0.98 and varies very 
little with the head. è 

The formula for quantity of flow is: 


0.434 = Ib. per sq. in. due to one 


Q=0.62 AV 
where: 
Q = discharge in cu. ft. per sec. 
A = area of orifice in sq. ft. 
V = velocity of flow in ft. per sec. 


0.6, 


N 


coefficient of contraction. 


The coefficient of contraction is empirical. It is the 
relation of the area of the orifice to the area of the jet 
at a distance out from the opening about one-half its 
diameter and is taken about 0.62 of the orifice area. 

The formula does not take into consideration the 
change in the head above the blow-off cock due to the 
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discharge. The effect of the change of head would be 
very small considering that the head due to pressure is 
so much greater than the head due to the height of the 
water in the boiler. 

Assuming that the head due to the height of the water 
in the boiler above the blow-off cock is 6 ft. and sub- 
stituting the values given in the question, we have: 


/ 200 
V=0.98 / 2x v2.16(6+ = 
v 0.434 


= 0.98 V 64.32 (6 + 460) 
= 0.98 V 64.32 x 466 


= 0.98 V 29,973.12 
= 0.98 x 173.1 
= 169.64 ft. per sec. 


Q = 0.62 x —- x 169.64 
144 


Q = 2.294 cu. ft. per sec. 
l cu. ft. water = 7.481 gallons 
2.294 x 7.481 = 17.16 gallons per sec. 

The weight of water varies with the temperature. The 
temperature varies with the pressure. From Marks and 
Davis steam tables, we find that at a pressure of 200 1b. 
per sq. in., the temperature of the water is 381.9 deg. F. 
Assuming that the temperature is uniform throughout 
the boiler and taking the weight of one cubic foot of 
water at a temperature of 381.9 deg. F., as 54.276 1b., 
the weight of the water discharged per second would be 
2.294 X 54.276 = 124.5 Ib. per sec. 


Computing Back-Head Stays 

Q.—Is it correct in computing the number of braces required 
to support a back head of a locomotive boiler to multiply the 
area to be stayed by the boiler pressure and divide by the allow- 
able stress that can be carried by the diameter of the stay to 
be used?—R. H. 


A.—The method outlined in the question would pro- 
vide an ample number of stays to support the back head 
if the back head could be considered as a whole or it 
were possible to space the stays so that an equal dis- 
tribution of the total load were placed on each stay. 
With the locomotive back head, this is practically im- 
possible, due to the irregularity of the area to be stayed 
and the necessity of providing space for washout plugs 
and other appurtenances. 


A better method would be to multiply the area to be 
stayed by the boiler pressure and divide the allowable 
stress per square inch for the type of stay used, thus 
obtaining the required cross-sectional area of all the 
stays. The area to be stayed should then be divided for 
any desirable spacing of the stays and the size or diam- 
eter of the individual stay should be based on the actual 
load that the individual stay is to carry due to the spac- 
ing. Precaution should be taken so as not to exceed the 
maximum allowable pitch of the stays for the thickness 
of the plate. 

The total cross-sectional area of the stays used should 
be not less than the computed required cross-sectional 
area of all the stays. 


Ignitron 
Seam Welder 


An ignitron seam-welder control utilizing ignitron 
tubes has been developed by the Westinghouse Electric 
& Manufacturing Company, East Pittsburgh, Pa. This 
control times the power impulses in terms of a definite 
number of power cycles to a wheel-type electrode resist- 
ance-welding machine. Among its features is an induc- 
tive timer consisting of a synchronous disc rotating once 
per second and containing 120 holes, each corresponding 
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Inductive timer of Ignitron seam welder 


to a half cycle of welding current. Also, the use of igni- 
tron tubes permits a design utilizing no voltages higher 
than line voltages and eliminating the need of power 
contactors and transformers. Steel pins are plugged 
into the holes according to the timing desired. The con- 
trol is simple and durable, and the timing is precise. The 
use of this control is said to improve the quality of welds 
for light-gage steels. It is especially suitable for weld- 
ing heavy-gage steels which demand heavy welding cur- 
rents, and for welding special metal alloys such as 
aluminum and olympic bronze which demand accurate 
timing and often heavy current. 


Detachable 
Flexible Coupling 


Simplicity is the feature of the illustrated heatproof de- 
tachable coupling for use with American seamless flexible 
tubing. Up to this time couplings that have been intro- 


The American detachable flexible coupling 


duced have lost some of their value in the complexity 
of detaching and reattaching. The coupling is made in 
three parts—the end nut, split ring and top part, all 
of which are shown in the sectional illustration. Either 
males or unions are available. The coupling has no rust- 
able parts, and since it can be detached and reattached 
without use of special tools or being returned to the 
manufacturer, it directly reduces maintenance costs of 
the use of flexible tubing. It is made by the American 
Metal Hose Branch, The American Brass Company, 
Waterbury, Conn. 
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With the 
Car Foremen and Inspectors 


Milwaukee Welded 
Automobile Cars 


The Chicago, Milwaukee, St. Paul & Pacific completed 
building, a few months ago, a series of 1,000 automobile 
cars in its Milwaukee shops. These consisted of 500 


50-ton cars, 51 ft. 75% in. over striking castings and 
500 40-ton cars, 41 ft. 754 in. over striking castings. All- 


r 


The entire inside of the car, including the roof, is lined with Douglas 
fir plywood 
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welded construction was employed in conjunction with 
high-tensile alloy steel, the production being 15 cars a 
day (50-ft.) and 18 cars a day (40-ft.), working three 
shifts. These cars, the largest of their type on the 
Milwaukee, have an inside height of 10 ft. 4 in. and an 
inside width of 9 ft. 2 in. They are featured by the 
use of Douglas fir plywood lining on the sides, ends and 
ceiling and the provision of staggered doors, 14 ft. 
11 in. between posts for the 50-ton car, and an 18 in. by 
16 in. lumber door at the A end of each car. 

The cars were made on a production basis, employing 
the unit construction principle. Underframe, ends, sides 
and roof were assembled and welded completely as in- 
dependent units, and subsequently united in their proper 
relation in an assembly line. These cars employ a com- 
bination of arc and resistance spot welding. The re- 
sistance spot welding is accomplished by using an auto- 
matic single-resistance spot welder, indirect-resistance 
spot welder and series-resistance spot welder. A single- 
resistance spot welder is one employing two electrodes, 
one positive and one negative. Usually one stationary 
electrode is below the work and one movable electrode to 
which pressure is applied is on the top side. 

In series and indirect-resistance spot welders, the cur- 
rent passes through the work twice. The electrodes are 
arranged so that pressure is applied to both electrodes, 
pressing the work onto a copper backing. When proper 
pressure is built up, the current automatically is turned 
on and in the case of the series welder two spots occur 
where the electrodes contact the work. An indirect 
welder uses one electrode as a dummy; no spot develops 
at one electrode because of a large contacting surface 


of the Milwaukee all-welded automobile box cars as completed ready for service 
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bringing the electrical resistance down below that re- 
quired to heat the metal sufficient for welding. 


Sides 

The first step in the production of sides is the series- 
resistance welding of the side-sheet stiffeners to the side 
sheets. These stiffeners are of 14-gage material, formed 
to a trough section 1% in. deep and 234 in. wide, with 
l-in. flanges on either side of the trough to provide sur- 
faces for spot welding. These stiffeners are on 26-in. 
centers so that there are three rows of stiffeners running 
longitudinally on the side of the car. The sheets are all 9 
ft. 7% in. in height and 4 ft. 37% in. to 4 ft. 117% in. wide. 
The stiffeners are generally 2 ft. 3 in. long so that six 
stiffeners are required per sheet. A wooden templet is 
utilized in conjunction with special layout tables for the 
purpose of determining the position of and tacking 
stiffeners in place by arc welding. These parts are ar- 
ranged in proper sequence and made ready for series 
welding. 

The series welder is equipped with timing device which 
regulates the length of the time between spots, welding 


Frame welding position with un- 
derframe almost completely fabri- 
cated by welding 


Taylor-Winfield 440-volt, 133-kv.a. indirect welder applying side posts to side sheets by spot welding 
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DeVilbiss canopy-type spray hoods 
used in painting the cars 


Truck position with one truck completed and another ready for assembly 


time and pressure dwell. With this timing device it is 
possible to achieve a pace of 2.1 seconds per cycle or 
1.05 seconds per spot including all handling time. While 
this operation is going on, sheets with stiffeners spot 
welded in place and side posts, which are formed Z-sec- 
tions with 3-in. webs and with 214-in. flanges turned to- 
ward the inside of the car, are laid out in a side jig. 
The flange welded to the side is 134 in. for the ordinary 
post and for posts which form a backing for the join- 
ing of sheets, the flange is 23g in. These are laid out and 
tacked to the sheets. 

Under each post, an 8-in. copper bar, 10 ft. long, is 
embedded in the jig, completing the electrical circuit for 
an indirect resistance spot welder which welds the 
assembly together and completely welds as many posts as 
possible to the sheets with spots on 2-in. centers. When 
the series welder completes the cycle of applying stiffeners 
to side sheets the entire assembly, laid out and partially 
completed under the indirect welder, is moved forward 
and the balance of the spot welding required to complete 
the side assembly is accomplished in the series welder. 
The side sheets, completely spot-welded together, are 
moved along to a jig where the upper side-sill element, 
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door post, side plate, corner gusset, etc., are placed and 
arc welded. The final side operation is to turn the entire 
assembly to another adjacent jig where all vertical and 
horizontal joints are arc welded with a continuous bead. 
In this same position the drip cap, upper door rail and 
doors are applied. This jig is long enough to accom- 
modate two complete sides so that the side is moved on 
rollers to a second position where all scale resulting from 
welding is removed, employing a small high-speed air 
chisel. 


Ends and Roofs 


The Dreadnaught ends are formed in two halves which 
are spaced 1% in. apart in a jig and welded together. In 
this same jig, hand brakes and safety appliances are 
applied to the ends. The safety appliances are riveted 
in place in order to conform with the safety-appliance 
code which does not yet recognize welding as a proper 
method for applying these parts. 

The roof is the patented Hutchins Car Roofing Com- 
pany’s product of pressed-pan construction. These pans 
are welded together in a jig for that purpose and, at the 
same time, the running board brackets and the running 
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boards are welded in place. The roof is then turned over, 
red-leaded and the plywood ceiling applied so that it be- 
comes a complete unit ready for erection. 


Underframe 


The underframe assembly commences with the bolster 
and crossbearer. Both of these items require two weld- 
ing jigs, one merely for determining the position of the 
various parts and the tacking thereof, and second, a 
welding table. In the case of the bolster, which is 
heavier than the crossbearer, a revolving welding table 
in the form of a barbeque stand is used so that the welder 
can work in a most convenient position at all times. All 
outside welds of these items are of a continuous bead. 

The center sills are made up of a combination of Z- 
sections 40 ft. 10% in. long (for the 40-ton car), 12% 6 
in. high, weighing 31.3 lb. per ft. These are welded 
together in a jig equipped to hold two center-sill assem- 
blies at one time. They are welded on the inside with 
intermittent welds of 12 in. weld and 12 in. skip over 
the center half and the ends are welded with a continuous 
bead to the filler casting and between the filler and 
center casting. There is also a small amount of plug 
welding of the castings to the center sill. In this same 
position the center and filler castings are riveted to the 
center sill. 

The center-sill assembly is moved to the next position 
where the bolster, crossbearer, floor stringers and side 
sill are completely welded in place, in an upside down 
position. The entire assembly is moved to another jig 
where the piping and air-brake parts are applied and the 
necessary brackets welded in place. In the next posi- 
tion the underframe is right side up and whatever weld- 


The electrodes in the welding head of the Taylor-Winfield machine 


ing is required in this position, such as on the center 
sill where the sills are welded continuously over the 
striking casting and bolster, is completed. 


Assembly 


The respective parts are now complete as units and 
ready to set the underframe on its trucks which are also 
pre-assembled. Sides, ends and roof respectively are 
applied in following positions and all welded together to 
form one component unit. All welds joining these parts 
are a continuous bead except that the roof is plug welded 
to the side plates and ends by means of 14 ¢-in. plugs on 
a 514-in. center. 

The car structure being completely welded together, it 
is thoroughly cleaned, red leaded, two coats of mineral 
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paint sprayed on, stencilled, the floor is laid and bolted 
in place, interior plywood finish is applied, interior 
sprayed with aluminum paint, and the car then inspected 
and released. 

There are approximately 1,300 linear feet of arc weld- 
ing and 3,860 spot welds required in the assembly of 
one 50-ft. automobile car. In the 40-ft. automobile car 
there are 1,060 linear feet of arc welding and 3,600 spot 
welds per car. 

It is interesting to note that the weight of an average 
single-sheath automobile car is 56,400 1b. for a 50-ft. car 


Special jig used in welding two-piece steel ends, applying hand 
brake, etc. 


and 46,000 Ib. for a 40-ft. car, as compared with 47,400 
Ib. and 41,200 1b., respectively, for all-welded cars. This 
weight saving is accomplished entirely in the body con- 
struction as no saving of weight was effected in the 
trucks or in any of the specialties such as brakes, coup- 
lers, draft gears, etc. 


Air-Conditioning 
Instruetion Car 


The Missouri Pacific recently equipped one of its 
coaches as an air-conditioning and electrical-equipment 
instruction car which visits various operating terminals 
for periods of one to four days. The car is in charge of 
a competent instructor and classes for maintenance forces 
and train crews are held at convenient hours to obtain 
the largest attendance. 

This instruction car was built and the course of in- 
struction instituted because it was realized that the opera- 
tion of car electrical equipment and air-conditioning ap- 
paratus is in the hands of the train crews who have had 
little or no electrical or mechanical training, and that 
the maintenance of the equipment is something relatively 
new to most of the maintenance forces. When there 
were but few air-conditioned cars in service it was pos- 
sible to instruct train crews and maintenance forces in- 
dividually, but this became impossible as the number of 
air-conditioned cars increased. Realizing that mechanics 
and train crews would have to be instructed along totally 
different lines, the car was divided into two sections, both 
of which are used for instructing maintenance forces but 
only one of which is used for instructing train crews. 

The end of the car used for train-crew instruction is 
shown in one of the illustrations and contains exact 
duplicates of the control equipment used on Missouri 
Pacific steam-ejector, electro-mechanical and ice-acti- 
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vated air-conditioned cars. This end also contains work- 
ing:models of various types of automatic heating equip- 
ment in use on the Missouri Pacific. All of this equip- 
ment is completely wired, and by a simple switching 
arrangement it is possible to duplicate any condition en- 
countered in actual service. The automatic heating 
equipment is actuated by thermostats which obtain the 
heat for their operation from 15-watt light bulbs placed 
directly under the thermostatic tubes. When the 
equipment cycles off by thermostatic action this light goes 
out and the tube cools. When it has cooled sufficiently, 
the thermostatic circuit is broken by the mercury in the 
tube and the heating equipment automatically goes to 
the “on” position. The use of this method permits an 
exact duplication of actual service operation of automatic 
heating equipment. By using “stick” circuits any mag- 
netic valve can be stuck in either the open or closed 
position. This feature is very useful in demonstrating 
to train crews the indication and effect of stuck mag- 
netic valves and instructing them in the proper pro- 
cedure to follow when troubles of this nature occur. 

The heating control circuits are so wired that the same 
valves are actuated by four different types of control 
equipment. In this end of the car are also located all 
types of generator regulators, lamp regulators and other 
electrical control equipment in general use on Missouri 
Pacific cars. This equipment is used principally for the 
instruction of maintenance forces, but it is also useful for 
instructing train crews in the location of various fuses 
and the safe method of replacing them if they burn out 
enroute. 

The other end of the car which is shown in another 
of the illustrations, is devoted entirely to the instruction 
of maintenance forces. The seats were removed from 
one side of the car and replaced with a long table on 
which is mounted cutaway sections of all essential parts 
of the various types of air-conditioning systems. There 
are also two large diagrams of the steam-ejector system 
and two blackboards for diagraming and explaining 


One end of the car is equipped with control apparatus for the 
instruction of train crews 


problems which arise in maintenance work. It also con- 
tains a standard car-lighting generator which can be 
motored from any of the generator control equipment 
located in the other end of the car. 

Power for operating pumps, fans and control equip- 
ment is secured from a 36-cell 45-volt Edison battery 
which has a 32-volt tap. With both 45 and 32 volts 
available, it is possible to reproduce a condition identical 
with that which obtains when the train is running or 
standing. 

The introduction of air conditioning has changed en- 


Railway Mechanical Engineer 
JULY, 1937 


tirely the standard of car electrical work and all main- 
tenance men are required to visit the car and demonstrate 
their proficiency in the adjustment of regulators, auto- 
matic switches, contactors, relays, etc. The lamp regu- 
lators are so wired that they can be loaded from 5 to 
75 amp. and are connected on both the regulated and 


Cut-away models and diagrams of air-conditioning and car electrical 
apparatus are used for the instruction of maintenance forces 


unregulated sides to a volt-ammeter which serves as a 
check on the regulator adjustments made by the main- 
tenance men. 

During the first trip over the Missouri Pacific, 728 
trainmen and 60 maintenance men received instruction 
in the car. 


Questions and Answers 
On the AB Brake 


Operation of the Equipment (Continued) 


161—OQ.—How long does the local brake-pipe re- 
duction into the quick-service volume continue? A.— 
Until the slide valve moves, at which time the quick- 
service volume is cut off. 

162—Q.—lWhat becomes of the remaining air pres- 
sure in the quick-service volume? A.—As this volume 
is always connected to the atmosphere through the pre- 
liminary quick-service choke, the remaining air is ex- 
hausted. 

163—O.—IVhat takes place in the emergency portion 
during the period known as preliminary quick service? 
\.—The emergency piston and graduating valve assume 
service position. 

164—Q.—In what direction and how far does the 
emergency piston move? A.—To the right until the 
piston-spring guide strikes the left end of the emergency 
slide valve. 

165—Q.—Is the quick-action charging choke now 
open? A.—No, in this position it has been closed by the 
piston. 

166—OQ.—What reduction of pressure is now being 
made in the emergency portion, in addition to that of 
the brake pipe? A.—Quick-action-chamber air is being 
exhausted to the atmosphere via the vent port through 
the graduating valve to a port in the slide valve which 
registers with the exhaust port in the emergency slide- 
valve seat. 

167—Q.—At what rate is this reduction being made? 
A.—At the same rate that brake-pipe pressure is re- 
duced on the face of the emergency piston. 

168—O.—Why is the reduction of quick-action-cham- 
ber air made? A.—To keep quick-action-chamber pres- 
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sure from attaining a differential over the brake pipe. 

169—Q.—UH hat is the reason for this precaution? 
A.—If this were not done, the higher quick-action-cham- 
ber air would exert sufficient force against the emergency 
piston to compress its spring. This would allow the 
graduating valve-to uncover a port connecting quick- 
action-chamber air to the emergency-piston chamber 
causing an emergency application. 

170—Q.—What is the general effect of this feature? 
A.—By this means the valve is stabilized against an un- 
desired emergency application, and the emergency ap- 
plication is made available at any time. 

171—Q.—During the preliminary quick-service rce- 
duction, has any braking pressure been developed? 
A.—No. The service slide valve has not moved, and 
the brake cylinder is still connected to the atmosphere 
through the retaining valve. 

172—Q.—Has any reduction of aunxiliary-reservoir 
pressure taken place as yet? A.—No. 

173—Q.—At what stage does brake-cylinder pressure 
begin to develop? A—When the auxiliary-reservoir 
pressure has attained a sufficient differential over the 
brake pipe to move the service piston to the extreme left, 
into service position. 

174—0Q.—W hat pressures connect with the brake 
cylinder at this juncture? A.—The brake cylinder is 
connected indirectly to the auxiliary reservoir and brake 
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pipe. 

175—Q.—How does the brake-pipe air pass to the 
brake cylinder? A—From a passage leading to the 
service slide-valve seat, connecting with cavity D in the 
slide valve, thence through a passage to the limiting 
valve, lifting the back-flow check and flowing past the 
limiting-valve check to the under side of the limiting- 
valve diaphragm. From there the pressure flows to the 
brake cylinder via the inshot valve. 

176—Q.—In what way is the auxiliary reservoir con- 
nected to the brake cylinder? A.—Past the right end of 
the graduating valve, through the service slide valve and 
seat to passages leading to the brake cylinder through 
the inshot volume and the inshot valve. 

177—O.—IVhat causes the inshot valve to remain 
open at this time? A.—Brake-cylinder air flows through 
a passage in the emergency portion through cavity K 
in the emergency slide and through a passage to the 
inshot volume and chamber at the left of the inshot pis- 
ton. Brake-cylinder pressure is now on both sides of 
the inshot piston. As the spring at the left of the piston 
is stronger than the one to the right of the inshot valve, 
the piston and valve move to the right. The inshot 
valve is still open and a direct build-up of brake-cylinder 
air is permitted. 

178—Q.—H hat limits the amount of brake-pipe flow 
to the brake cylinder? A.—As the brake cylinder pres- 
sure is built up, it also increases under the limiting-valve 
diaphragm. When this pressure is approximately 9 Ib. 
the diaphragm is deflected upward against the force of 
its spring, allowing the limiting-valve check to close, due 
to the force of the spring beneath the check. 

179—Q.—IWhat does the closing of the limiting valve 
bring about? A.—It cuts off the flow of brake pipe air 
to the brake cylinder and ends all quick-service activity. 

180—O.—H"hen cycling on descending grades what 
degree of quick service is obtained when the brakes are 
reapplied with the retainer in holding position? A.—The 
first quick-service stages, as covered in preliminary quick 
service. The additional quick service, which is obtained 
with an initial application, is cut off when approximate- 
ly 10 lb. brake-cylinder pressure is retained. 

181—Q.—What movement takes place in the emer- 
gency portion during service? A.—The same as de- 
scribed for preliminary quick service. 
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182—Q.—IVhat movement of the service portion takes 
place when the valve assumes service lap position? A— 
When the desired brake-pipe reduction has been made, 
and auxiliary-reservoir pressure has been reduced slight- 
ly below the brake-pipe pressure, the service piston and 
graduating valve move to the right until the piston stem 
engages the slide valve. 

183—Q.—What is the result of this movement. A— 
The graduating valve blanks the service port and cuts 
off the flow of air from the auxiliary reservoir to the 
brake cylinder. 

184—Q.—IVhat takes place in the emergency portion 
at this time? A.—The emergency piston and graduat- 
ing valve return to the charging position. 


Decisions of 
Arbitration Cases* 


(The Arbitration Committee of the AAR. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversics 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Charge for Brake Beams 
Prior to Authorization of Betterment Charge 


During April, May, June and July, 1934, the Chicago & 
North Western applied 167 No. 15 brake beams to 
Pacific Fruit Express cars to replace 160 No. 2 plus 
and seven No. 2 brake beams which had been removed. 
A net material charge of $4.08, in addition to the usual 
labor charge, was made for each substitution for a No. 2 
plus beam and $4.18 for each substitution for a No. 2 
beam. 

The car owner requested the repairing line to con- 
fine the material charge to the value of the No. 2 plus 
beam citing Section (e) of Rule 17 and Interpretation 
No. 19 of the same rule in effect at the time of repairs. 
The C. & N. W. declined to honor the claim because 
of the fact that, after the No. 15 brake beams had been 
adopted as the A.A.R. standard by letter ballot action 
on March 1, 1934, it discontinued perpetuating the No. 2 
plus brake beam and confined purchases of new brake 
beams for freight cars to the No. 15 beam. When the 
supply of No. 2 plus brake beams at repair points be- 
came exhausted it was necessary to use a No. 15 brake 
beam in lieu of a No. 2 brake beam in order to make 
proper repairs and expedite the movement of cars. In 
the absence of an arbitrary price covering this brake 
beam prior to August 1, 1934, the C. & N. W. billed 
car owners at invoice cost plus 15 per cent which re- 
sulted in a lower charge than the price set up in the 
rules effective August 1, 1934. 

In a decision rendered Nov. 14, 1935, the Arbitration 
Committee said, “Although the No. 15 brake beam had 
been adopted by letter ballot as an A.A.R. standard as 
of March 1, 1934, no prices for same were incorporated 
in the Interchange Rules until August 1, 1934. This 
being the case, and as repairs were made prior to 
August 1, 1934, charge for the No. 15 brake beams 
applied in place of No. 2 and No. 2-plus standard to car. 
should be confined to price of the No. 2-plus beam in 
effect on date of repairs. The contention of the C. 
& N. W. is not sustained.” —Case No. 1747, Pacific 
Fruit Express versus Chicago & North Western. 


* (Note—A number of readers have inquired during recent months as 
to the reason for the discontinuance of publication of abstracts of arbitra- 
tion decisions. The decision presented here, in Case No. 1747 is the first 
released for several months. The decision in Case No. 1746 was pub- 
lished mn page 118 of the March, 1936, issué of Railway Mechanical Es- 
gineer. 
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The B. & O's latest development in steam power beside its 3,600-hp. Diesel-electric 


P.R.R. Builds Passenger Cars 


Tue Pennsylvania has about completed 
in its Altoona, Pa., works the construction 
of 100 modernized passenger cars, com- 
prising 60 coaches, 8 combined passenger- 
baggage cars, 30 dining cars and 2 safe- 
coaches, 


1,000 Car Order to Require Open- 
ing of A. C. F. Plant 


FoLLowING receipt of an order for 1,000 
ballast cars,. which will be built for the 
Rodger Ballast Car Company for delivery 
to the Union Pacific, the American Car & 
Foundry Company will reopen its plant at 
Madison, Ill., on a large scale for the first 
time in seven years. The wheel department 
of this plant was reopened about three 
months ago and employs about 125 men. 
About 700 more men will be needed for 
the car department. 


Smoke Prevention Convention 
Cites Railroad Aid 


At the 1937 convention of the National 
Smoke Prevention Association in New 
York it was brought out in various dis- 
cussions that the railroads entering large 
cities have reduced to a minimum that 
fraction of total air pollution attribut- 
able to locomotives. At the sessions re- 
served as “Hudson County (N. J.) Day,” 
J. L. Hodges of the Department of Smoke 
Regulation, Hudson County, cited statistics 
revealing that the trunk line railroads ter- 
minating on the New Jersey shore opposite 
New York City have reduced locomotive 
smoke from 23.5 per cent of the total pollu- 
tion in 1931 to 1.24 per cent in 1937, as 
recorded through the facilities of the Hud- 
son County Smoke Prevention Association. 
These figures compare favorably with the 
results of similar tests made at Stevens 
Institute, Hoboken, N. J. 


Davis of Stevens A.S.M.E. 
Presidential Nominee 


: Nominations for officers of the Amer- 
ican Society of Mechanical Engineers for 
1938, as announced by the nominating com- 
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mittee at Detroit, Mich., during the semi- 
annual meeting of the Society, May 17 to 
21, are the following: For president: H. 
N. Davis, president, Stevens Institute of 
Technology, Hoboken, N. J. For vice- 
president, to serve one year: F. O. Hoag- 
land, master mechanic, Pratt & Whitney 
Division, Niles Bement-Pond Co., Hart- 
ford, Conn. For vice-presidents, to serve 
two years: B. M. Brigman, Dean, Speed 
Scientific School, University of Louisville, 
Louisville, Ky.; Harte Cooke, mechanical 
engineer, American Locomotive Company, 
Diesel Engine Division, Auburn, N. Y.; 
W. H. McBryde, consulting engineer, San 
Francisco, Calif., and L. W. Wallace, di- 
rector, equipment research, Association of 
American Railroads, Chicago. For man- 
agers, to serve three years: Carl Bausch, 
vice-president, Bausch & Lomb Optical 
Co., Rochester, N. Y.; S. B. Earle, dean, 
School of Engineering, Clemson A. & M. 
College, Clemson College, S. C., and F. 
H. Prouty, Prouty Brothers Engineering 
Co., Denver, Colo. 


Pennsylvania Developing a 
New Steam Locomotive 


Tue Pennsylvania, in co-operation with 
a committee of engineers of the Baldwin, 
American and Lima locomotive companies, 
is developing a new type of steam lo- 
comotive to be known as “The Pennsyl- 
vania Type,” it is announced by M. W. 
Clement, president of the road. A devel- 
opment of the conventional coal-burning 
steam type, to cost little more to build, 
operate and maintain than present locomo- 
tives of lesser capacity, the new unit will 
be capable of hauling a 14-car passenger 
train at 100 miles an hour and will render 
service comparable to the motive power 
on the electrified eastern lines of the road. 

This type will be the largest, fastest, 
and most powerful steam engine ever de- 
signed primarily for passenger service on 
the Pennsylvania. Having the same gen- 
eral appearance as the streamline type of 
heavy steam passenger locomotive now in 
service, the new locomotive, a 4-4-4-4 type, 
will carry two pairs of cylinders on a 
rigid frame, each pair providing power for 
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four driving wheels. The tender, mounted 
on two six-wheel trucks, will have a maxi- 
mum capacity of 25,000 gallons of water 
and 26 tons of coal. As soon as one of 
the new type locomotives is completed, road 
and plant tests will be made to determine 
its practical adaptation to various trans- 
portation needs. 


Recent B. & O. Locomotive 
Designs 


Recent additions to Baltimore & Ohio 
motive power include a 3,600-hp. Diesel- 
electric locomotive from the Electro-Mo- 
tive Corporation—one of two similar units 
for service on the “Capitol Limited” be- 
tween Washington, D. C., and Chicago— 
and a 4-4-4-4 type passenger steam loco- 
motive named the “George H. Emerson” 
in honor of the present chief of motive 
power and equipment of the road. 

Identical in capacity and wheel loadings 
with the locomotive recently built for the 
Santa Fe’s “Super Chief,” each of the 
3,600-hp. streamline locomotives is com- 
posed of two 1,800-hp. units coupled for 
multiple-unit operation, with a single con- 
trol station in the cab of the leading unit. 
The motive power for each 1,800-hp. unit 
is identical and consists of two 900-hp. 
Electro-Motive power plants controlled si- 
multaneously from the main locomotive 
throttle. The total weight of each loco- 
motive, with full fuel supply, water and 
sand, is about 569,000 Ib. 

The 4-4-4-4 type steam locomotive, com- 
pleted on June 3 in the Mt. Clare shops 
of the B. & O., is a single-expansion unit 
having four cylinders cast in an integral 
frame, approximately 60 ft. long. It is 
equipped with a fire-tube boiler with wa- 
ter-tube firebox carrying 350 Ib. pressure 
and has a rigid wheel-base of 6 ft. 7 in. 
Double-ported piston valves, which were 
discontinued several years ago, after in- 
stallation on a number of B. & O. engines, 
have been reincorporated in modified de- 
sign on the locomotive. The tender and 
engine, together, weigh 736,500 Ib. 

While designed specifically for passenger 
service, the locomotive can also be utilized 
in high-speed freight service. 
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New Enginehouse 
Construction 


The Wabash is constructing, with its 
own forces, a reinforced concrete and 
frame enginehouse at Brooklyn, Ill., to re- 
place a frame structure. The work is 
being done at a cost of $26,500. 

The St. Louis Southwestern has under- 
taken the alteration and enlargement of 
its enginehouse at Pine Bluff, Ark. at a 
cost of about $90,000. Several small 
buildings have also been constructed at 
this point and new shop machinery has 
been installed. The total cost of the im- 
provements will approximate $300,000. 

The Chicago, Burlington & Quincy has 
awarded a contract to the B. Jobs Con- 
struction Company, Peoria, Ill., for addi- 
tions and extensions to its enginehouse at 
Galesburg, Ill. This work, which will 
cost about $80,000, will involve the con- 
struction of a six-stall addition to the 
present enginehouse and the extension of 
three stalls. Another contract has been 
awarded to G. A. Johnson & Sons, Chi- 
cago, for the construction of a new six- 
stall enginehouse at Rock Island, Ill., at a 
cost of about $35,000, 


N. Y. Commission Defines “En- 
gine” in Helper Case 


PorntING out that rolling-stock custom- 
arily known as a “motor-car” cannot be 
construed as comprising an “engine,” the 
Public Service Commission of the State 
of New York, recently discontinued a 
proceeding brought on a complaint of the 
Brotherhood of Locomotive Firemen and 
Enginemen, alleging that the Erie is vio- 
lating a state statute prohibiting the oper- 

` ation of any “fuel-electric engine” within 
the state unless it be manned by a crew 
of not less than one engineer and one 
fireman, or helper. 

The equipment referred to in the case 
comprises gasoline-electric motor cars 
consisting of an engine compartment, 
which occupies less than one-quarter of 
the length of the car, and baggage, ex- 
press and passenger compartments. 

The commission’s opinion states that the 
question arises as to whether the equip- 
ment in question may properly be called, 
in the ordinary acceptation of the term, 
“fuel-electric engines,” and adds that the 
starting point of the case is the legal rule 
that, unless a term is defined in the statute, 
it is to be considered as it is generally 
understood. It felt that an “engine,” as 
currently known, does not carry passengers 
or property and does not include compart- 
ments for the handling of mail, express or 
baggage but is solely, or at least primarily, 
for the purpose of hauling or moving other 
rolling-stock. 


Power Reverse Gear 
Order Mandatory 


Horning that “the use on steam locomo- 
tives of manually operated reverse gear, 
as compared with power reverse gear, 
causes unnecessary peril to life or limb, 
and that the safety of employees and 
travelers on railroads requires that suit- 
able power-operated reverse gear shall be 
substituted for manually operated reverse 
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gear,” the Interstate Commerce Commis- 
sion, speaking through Commissioner Mc- 
Manamy, on June 14, issued an order re- 
quiring the installation of power reverse 
gear on all new steam locomotives built 
after September 1, and further specifying 
that all steam locomotives used in road 
service built prior to September 1, which 
weigh on driving wheels 150,000 lb. or 
more, and all steam locomotives used in 
switching service built prior to September 
1, which weigh on driving wheels 130,000 
Ib. or more, shall have a suitable type of 
power-operated reverse gear applied the 
first time after September 1 that these 
locomotives are given repairs defined by 
the United States Railroad Administra- 
tion as class 3 or heavier. The order goes 
further to say that all such locomotives 
shall be so equipped before September 1, 
1942. In installations where steam con- 
nections to air operated power reverse 
gear are used, the operating valves shall 
be conveniently located in the cab of the 
locomotive and so arranged and maintained 
that in case of air failure steam may be 
quickly used to operate the reverse gear. 

The report estimates the cost of instal- 
lation of power reverse gear on locomo- 
tives that do not now have it at about 
$5,000,000. The commission does not feel 
that the cost of equipping these locomo- 
tives will be unduly burdensome to the 
carriers, for, as the report says, “the rec- 


ord justifies a conclusion that the addi- 
tional cost of equipping with power re- 
verse gear a locomotive receiving class 1, 
2, or 3 repairs is negligible.” 


I.C.C. Hears Arguments in Power 
Reverse Gear Case 


On May 18 the Interstate Commerce 
Commission heard arguments as to the ad- 
visability of issuing a formal order requir- 
ing the railroads to install power reverse 
gears in their locomotives. Joseph H. 
Wright, counsel for the Illinois Central, 
and W. Carter Fort, of the Association 
of American Railroads, strongly urged the 
commission to. either dismiss the case or 
simply reserve decision on it and let the 
railroads and the brotherhoods work out 
the agreement which has been reached with 
131 Class I railroads. Mr. Fort said that 
the agreement included 97 per cent of all 
the locomotives owned by the railroads of 
the United States. He strenuously objected 
to the examiner’s report in the power re- 
verse gear case and said that the reading 
of the case will not disclose whether the 
hand gear or the power gear is the most 
dangerous. 

Coming to the question of the agreement 
which has been signed by both the Broth- 
erhood of Locomotive Engineers and the 
railroads, Commissioner McManamy asked 
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New Equipment Orders and Inquiries Announced Since 
the Closing of the June Issue 


Locomotive ORDERS 


Road No. of locos. Type of loco. Builder 
Baltimore & Ohio............ 21  3,600-hp. Diesel-elec. Electro-Motive Corp. 
Canton R. R. Co..... 1 600-hp. Diesel-elec. Electro-Motive Corp. 
Fa 8 Wes scene L TE 13 4-6-4 Rite oco: Ce: 
i ini i ‘ 10 2-8-2 win Loco. s. 
Chinese Ministry of Railways ane F American Loco, ite. 
i ial R. R... 13 300-hp. Diesel-elec. zeneral Elec. Co. 
EYN pergi EN 6 3,600 hp d.c. elec. General Elec. Co. 
Norfolk & Western.......... 104 2-8-8-2 Company shops 
Locomotive Inquiries 
Co Me St P- & Pisces EA LS Poss eins Pea Vike Selah a wee 
Newfoundland ..............4 CRB pep a a tn ee a ara aata 
Freicut-Car ORDERS 
Road No. of cars Type of car Builder 
COM... St. PRP ia cena ee 1,0005 Gondola Company shops 
Norfolk & Western.......... 20: Hoes i Company shops 
Owens-Illinois Glass Co. 50 Hopper Gen. Amer. Trans. Corp. 


Seaboard Air Line 
Union Pacific .... 


200 50-ton auto. box 
Frt. 


Pullman-Std. Car Mfg. Co. 
Company shops 


Magor Car Corp. 


60 30-ton cane 
Freight-Car Inquiries 


United States Sugar Cor 


C BONS Was cialis saeaais Rates $0 Caboose-car underframes 

Hs Central. sc. eee cee ees 25 = $0-ton hopper 

M. St. P. & S. S. M......... 100 =50-ton box 
PassENGER-CaR ORDERS 

Road No. of cars Type of car Builder 

k ian National .......... 10  Mail-express Canadian Car & Fdry. Co. 

ERIT & po aot Eann An ane 10 Coaches. Pullman-Std. Car Mfg. Co. 
Passenger-Car Inquiries 

New York Central........... 6u Ciera pe ee hn 


4 Bagg. and mail 


1 Delivered. 4 

2? In addition to eight ordered in February. 

? Equipped with Cooper Bessemer power plant. , dona 

‘The Norfolk & Western will construct at an approximate cost of $1,600.000 in its Roanoke. 
Va., shops 10 heavy freight locomotives of the Y-6 ,(2-8-8-2) class, 20 new all-steel caboose cars and 
10 all-steel covered hopper cars of 70 tons’ capacity, the latter designed for hauling cement and 
similar commodities. Material for these new locomotives will be ordered immediately and construc- 
tion will start about October. It is expected that four of the locomotives will be completed this 
year. They will be equipped with roller bearings, mechanical lubrication, will have a tractive force 
of about 127,000 lb, and locomotive and tender weight, in working order, of 961,500 1b. The loco- 
motives are to be the same type (Y-6) as five others built at Roanoke last year. The shop forces 
will start construction on the 20 caboose cars as soon as plans are completed and material received. 

5 Purchase authorized by the Federal district court at Chicago, the locomotive at a cost of 
$125,000, and the gondola cars at a cost of $2,562,000. . . A 

®The Union Pacific has placed orders with company shops for 2,788 freight cars, instead of 
2,600, as reported in the June issue. Of these, 2,088 box cars will be constructed at the Omaha 
and, Portland shops, while 700 auto box cars will be constructed at the Grand Island shops. In 
addition, orders will be placed with company shops, or outside builders, for 100 special box cars, 
but inquiries have not yet been issued. 
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WILL PROVIDE 


ANY TRAIN SPEED 
YOU CAN USE 


Modern Super-Power Steam Locomotives 
remove the limitation of speed due to mo- 
tive power. They make it possible to oper- 
ate with safety at any train speed permitted 


by other considerations. 


Without introducing any unproven elements 
the Super-Power Steam locomotive meets 
all the requirements of high-speed passenger 


service. 


LIMA LOCOMOTIVE WORKS, INCORPORATED LIMA 
LIMA, OHIO S LOCOMOTIVE WORKS 


INCORPORATED 
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Mr. Fort what recourse the employees had 
if the railroads chose to break the agree- 
ment. Mr. Fort replied that he thought 
that the lines would not dare to do such 
a thing. If they did, he did not feel that 
the unions would have any legal recourse. 

Questioned by Commissioner Mahaffie as 
to whether the Brotherhood of Locomotive 
Engineers was willing to have the commis- 
sion dismiss the case, H. M. McLaughlin, 
attorney for the Brotherhood, said that he 
did not know what their attitude would be 
on that question, but that he felt that the 
agreement was satisfactory and that the 
brotherhoods would live up to their part of 
it and that they expected the railroads to 
do the same. 


Motion Picture Dramatizes In- 
dustrial Lubrication 


A motion picture dramatization of lubri- 
cation methods in modern industry, which 


THe WESTINGHOUSE ELECTRIC & Max- 
UFACTURING Company has opened Pitts- 
burgh, Pa., executive, sales, and lamp divi- 
sion offices, at 306 Fourth avenue. 


Frank M. Morey, formerly with the 
Bethlehem Steel Company, is now in the 
sales department of the Graham-White 
Sander Corp., with headquarters at Roa- 
noke, Va. 


C. Mites Burpee, research engineer of 
the Delaware & Hudson, has resigned to 
become vice-president of the railroad di- 
vision of the Chipman Chemical Com- 
pany, Bound Brook, N. J., with headquar- 
ters at Chicago. 


STEEL axb Tuses, Inc., Cleveland, Ohio, 
has moved its New York district sales 
offices, from 30 Rockefeller Plaza, to the 
Chrysler building, New York City; L. M. 
Hogan is district sales manager. 


Rorert W. Law has heen appointed di- 
vision manager of the Boston, Mass., of- 
fice of the A. M. Byers Company, 518 
Consolidated building. Mr. Law has been 
with this company since 1925 as sales rep- 
resentative in the New York division. 


Tue Hart & Coorey MANUFACTURING 
Company, Chicago, has added a second 
addition to its factory at Holland, Mich. 
J. H. Van Alsburg, engineer of application, 
has been promoted manager of the contract 
department, which handles all items manu- 
factured for railroad use. 


THe Cotumpia STEEL Company, sub- 
sidiary of the United States Steel Cor- 
poration, San Francisco, Cal., has made 
appointments in its general sales depart- 
ment, as follows: J. D. Fenstermacher has 
been appointed manager of sales, Steel 
Casting and Railroad Sales Division; E. S. 
Duval has been appointed manager of 
sales, alloy and stainless steel products, 
and F. R. Steckel assistant manager of 
sales, alloy and stainless steel products. 
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was developed by the Industrial Depart- 
ment of the Socony-Vacuum Oil Com- 
pany, was shown for the first time recently 
in the preview theatre of Radio City Mu- 
sic Hall, Rockefeller Center, New York. 
The new film is done in a “March of 
Time” style. Animated drawing and pho- 
tography are used to illustrate correct lu- 
brication of various types of machinery. 

The picture is called “The Inside Story.” 
A microscopic film of oil assumes the 
hero’s role in this industrial drama. But 
for this film of oil, the picture points out, 
many of the common daily conveniences 
of modern life, now within the reach of 
millions of people, would never have been 
rossible. The story of the fundamentals 
hehind correct lubrication is told by show- 
ing bearings, gears and cylinders—the es- 
sential elements of all machines—and dem- 
cnstrating how they operate, how they are 
lubricated and the lubrication needs of 
various types. 

Various bearings are shown and an ani- 


Supply Trade Notes 


DrnLey A. Bonitz, a sales representa- 
tive of the Ryan Car Company, Chicago, 
has been appointed to the newly-created 
position of sales manager. C. D. Hicks 
has been appointed sales agent in the St. 
Louis territory with headquarters at 1218 
Olive street, St. Louis. 


J. P. Boore has been appointed assistant 
general sales manager of the Babcock & 
Wilcox Tube Company, Beaver Falls, Pa. 
Mr. Boore served for several years as 
vice-president of the Summerill Tubing 
Company, and for 20 years prior to that 
was associated with the Pittsburgh Steel 
Company in the production and sales de- 
partments. 


Everett D. Grarr, first vice-president 
of Joseph T. Ryerson & Son, Inc., Chi- 
cago, has been elected president. W. F. 
Kurfess and V. H. Dieterich, assistant 
vice-presidents, have been promoted to 
vice-presidents; Ainslie Y. Sawyer, as- 
sistant vice-president, has been promoted 
to åssistant to the president. All have 
headquarters at Chicago. 


THE AMERICAN STEEL & Wire Co.. sub- 
sidiary of the United States Steel Corpora- 
tion, officially opened its new modern con- 
tinuous rod mills at Joliet, Ill., on June 
23. These mills are part of a $5,000,000 
improvement program begun in billet mills 
in Gary and South Chicago. The mills 
are the first rod mills to be equipped 
throughout with anti-friction bearings. 
The total annual capacity is 22,000 tons. 


THE DAMPNEY COMPANY OF AMERICA, 
Hyde Park, Boston, Mass., has opened a 
branch office in the Citizens and Southern 
National Bank building, Atlanta, Ga., in 
charge of Ray W. Carter, as southeastern 
district representative. Mr. Carter, for 
the past six years, was in charge of the 
New York office. L. W. MacLean of the 
Philadelphia, Pa., office has been trans- 
ferred to New York. 


mated drawing shows just what goes cn 
inside, how lubrication prevents metal to 
metal contact. Factors to be taken inte 
consideration in the selection of the proper 
lubricant are fully explained. In a simi- 
lar way, the lubrication of gears is illus- 
trated with animated drawings showing 
how a gear transmits power and how the 
lubricant provides protection. Another 
series of pictures shows the work tha 
correct lubrication does in protecting the 
moving parts of various prime motors, the 
Diesel engine being selected as an exam- 
ple. Animated drawings make clear the 
principle upon which the engine operates 
and the manner in which explosions are 
translated into usable power. Further 
drawings illustrate what a lubricant must 
do if efficient operation is to be main- 
tained. 

The new film will be shown to business 
organizations and to groups of plant mar- 
agers and factory executives in industria! 
communities throughout the country. 


C. W. GILMER, manager mechanical 
sales, at the Seattle, Wash., branch for the 
Mechanical Goods Division of United 
States Rubber Products, Inc., has been 
transferred to the New York office as belt- 
ing sales engineer, operating under T. A. 
Bennet, manager belting sales; L. F. 
Koepp, salesman in the Seattle district. 
has been appointed manager mechanical 
sales, succeeding Mr. Gilmer at the Seattle 
branch. 


K. W. Green has been apnointed man- 
ager of railway sales of The Electric 
Storage Battery Comnany, Philadelphia. 
Pa., manufacturers of Exide batteries. Mr. 
Green was graduated as an electrical en- 
gineer from Lehigh University, class of 
1924. He then took the students’ training 
course at the Bethlehem Steel Company. 
and worked in the electrical department 
for three years. He entered the employ of 
The Electric Storage Battery Company in 
July, 1927, and served for five years o: 
the sales staff of the Pittsburgh branch 
before going to Philadelphia. 


Tue Orricrrs of the Burden Iron Com- 
pany, Troy, N. Y., are now as follows: 
Joseph W. Burden. chairman of the board: 
Charles P. Franchot, president: Otis A. 
VanDenburgh, vice-president in charge of 
operation; Harold T. Henry. vice-president 
in charge of sales; Charles Downs remains 
as treasurer; Grace W. Foster, formerly 
assistant secretary, is secretary; George 
W. Heger is assistant treasurer: and Wi!- 
liam G. Shoemaker is assistant secretary. 
The company has moved its New York 
City office to 60 East 42nd street. 


THe Exvectro-Motive Corporation has 
started another addition to its Diesel loco- 
motive plant at La Grange, Ill. This ad- 
dition, consisting of a one story building 
360 ft. wide by 816 ft. long. and located 
west of the present main building, will be 
used for manufacturing Winton two-cycle 
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Radial Buffer Type E-2 Franklin Driving Box Lubricator and Spreader 
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e LONGER LIFE 
e LOWER COSTS 


All these factors are built into 
Franklin Replacement Parts for 
Franklin Devices. » » » Replace- 
ment Parts are of major impor- 
tance because they take the brunt 
of the service.» » » Into every 
Franklin Part is built the experi- 
ence gained in the development 
of the device itself. » » » Only 
by duplicating this development 
work can this experience, essen- 
tial to the making of duplicate 
parts, be gained. » » » Only by 
using genuine Franklin Replace- 
ment Parts for Franklin Devices 
can the same dependable per- 
formance and the same economy 
as given by the original part be 


obtained.» » » » » » » » » 


FRANKLIN RAILWAY SuppLY COMPANY, INC. 


MONTREAL 


Diesel engines supplementary to the facili- 
ties at the Winton plant in Cleveland. This 
is the second addition to the plant since it 
was completed in January, 1936. The first 
addition, which doubled the size of the 
main building, was placed in service three 
months ago. 


J. J. Summersgy, assistant vice-presi- 
dent of the Worthington Pump & Ma- 
chinery Corporation, Harrison, N. J., has 
been appointed general sales manager of 
the corporation. This is an extension cf 
Mr. Summersby’s previous responsibilities, 
for a further concentration of direction 
of the corporation’s general sales depart- 
ment. Mr. Summersby joined the cor- 
poration as a sales engineer immediately 
after his completion of post graduate work 
at Washington University in 1920, and he 
has been continuously in that service since 
that time as district sales manager, divi- 
sional sales manager and assistant general 
sales manager. 


J. F. Horrner, district manager at New 
York of the Baldwin Locomotive Works, 
has been appointed assistant general sales 
manager, with headquarters at Philadel- 
phia, Pa. Victor E. Rennix, who entered 
the sales department in 1918, and was 


J. F. Hoerner 


transferred to Chicago as assistant to the 
district manager in 1933, succeeds Mr. 
Hoerner as district manager at New York, 
and Henry K. Patjens, who has been with 
Baldwin in the engineering department 
from 1919 until early in the present year, 
when he was transferred to the sales de- 
partment, has been assigned to the Chi- 
cago district office, in place of Mr. Ren- 
nix. Mr. Hoerner started work with the 
Baldwin Locomotive Works in 1909 and 
served in the engineering department until 
1915, when he was transferred to the New 
York sales force. From 1919 to 1921 he 
was assistant manager of the New York 
office and until 1928 was assistant to the 
vice-president at New York, since which 
time he has served as district manager at 
New York. 


H. B. SpackMAn, formerly general sales 
manager of the Steel Products Division 
of the U. S. Gypsum Company, Chicago, 
has been appointed general sales manager 
of Lyon Metal Products, Incorporated, 
Aurora, Ill, and will have supervision of 
all sales activity, including advertising and 
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sales promotion. Mr. Spackman entered 
the employ of Lyon Metal Products, Inc., 
after 18 years experience in the metal fab- 
rication industry. For nine years he was 
connected with the Northwestern Expand- 


H. B. Spackman 


ed Metal Company as a salesman and later 
as assistant general sales manager. Upon 
resigning from this company he entered 
the employ of the U. S. Gypsum Com- 
pany, where he developed a steel equip- 
ment division for the marketing of build- 
ing material specialties. He resigned as 
general sales manager of the steel prod- 
ucts division of the U. S. Gypsum Com- 
pany to become general sales manager of 
Lyon Metal Products, Inc. 


D. W. LaAMorEAvUx, vice-president of the 
Journal Box Servicing Corporation, with 
headquarters at Chicago, has been elected 
vice-president of the Peerless Equipment 
Company, Chicago. Mr. Lamoreaux was 
born in Elmvale, Ont., in 1887 and en- 
tered railway service as a machinist for 
the Wheeling & Lake Erie at Brewster, 
Ohio. After holding this position for sev- 
eral years, he entered the employ of the 
Baltimore & Ohio and later the Pennsyi- 
vania and the New York Central, working 
up from the position of machinist to fore- 


D. W. Lamoreaux 


man and general foreman. He returned 
to the Wheeling & Lake Erie as general 
foreman and several years later resigned 
to become sales engineer for the National 
Refining Company, with which company 
subsequently he was promoted to manager 


of sales. He held the latter position until 
1932, when he was elected vice-president 
of the Journal Box Servicing Corporation 
at Indianapolis. Two years later he was 
placed in charge of this company’s Chi- 
cago office, which position he has held un- 
til his recent appointment. 


A. A. Hetwia, president of the Peer- 
less Equipment Company, Chicago, has 
resigned to become vice-president of the 
Standard Railway Equipment Company, 
Chicago. Mr. Helwig was born at Minne- 
apolis, Minn., in 1892, and served his ap- 
prenticeship in the mechanical department 
of the Minneapolis & St. Louis. Later he 
was employed in train service on this rail- 
road, the Great Northern and the Chicago, 
Milwaukee, St. Paul & Pacific. In 1915 
he was appointed general foreman of the 
Alton at Kansas City, Mo., and the fol- 
lowing year became traveling inspector 
in the mechanical department. In 1917 he 
entered the army as a second lieutenant 
and in 1920 resigned as a major after 
serving three years in France with the 
First Army Engineers. He returned to 


(c) Moffett Studio 
A. A. Helwig 


railroad service in that year as superin- 
tendent of the car department of the Kan- 
sas City Terminal Company at Kansas 
City, and in 1925 resigned to become south- 
western sales manager of the Bradford 
Corporation, with headquarters at St. 
Louis, Mo. In 1930 he was elected vice- 
president at Chicago and in March, 1932, 
resigned to form the Peerless Equipment 
Company, of which he was elected presi- 
dent on January 1, 1936. 


Obituary 


Witson WORKMAN BUTLER, president of 
the Canadian Car and Foundry Company, 
died recently at Montreal, P. Q. Mr. But- 
ler was born at Danville, Ohio, on De- 
cember 9, 1862, and was educated in that 
state at the Danville Select School. He 
gained his business experience in the serv- 
ice of the John Shillito Company, Cincin- 
nati, Ohio, and as western manager for 
the Sterlingworth Railway Supply Com- 
pany, Chicago. In 1901 he went to Can- 
ada and established the manufacturing 
plant of the Simplex Railway Appliance 
Company and afterwards founded the Do- 
minion Steel Car Company, where the first 
Canadian all-steel railway car was built 

(Turn to next left-hand page) 
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NO. 4 OF A SERIES OF FAMOUS ARCHES OF THE WORLD 


ARCH OF TITUS, ROME 


81 A. D. 


The Arch of Titus erected A. D. 79-81 at the Eastern 
entrance of the Roman Forum to impress the imagination of 
the people with the grandeur that was Rome and to com- 


memorate the capture of Jerusalem, is best known for its 


There’s More To SECURITY ARCHES Than Just Brick 


fine proportions and excellence of its details. The decorative 
panels on one side of the archway illustrate the Imperial 


Cortege, and on the other side a group bearing the spoils 7 "¢ Security Sectional Arch for the locomotive firebox 
$ : vas designed and developed t ther th 
from the temple of Jerusalem. The frieze on the arch aRar ignea. SEES RTOS SOREL Eiei Serene 


p 1 and effectiveness of the steam locomotive. Its de- 
reproduces a number of other episodes of the triumph. A velbpment parallel emotie dedom. dh 


bronze quadriga was originally mounted on the top of the loday an essential faclor in the successful operalion 


arch. of high speed, hiyh capacity trains. 


HARBISON-WALKER 
REFRACTORIES CO. 


AMERICAN ARCH CO. 
INCORPORATED 
Locomotive Combustion 


Refractory Specialists Specialists » » » 


under his supervision. Several years later 
Mr. Butler took an active part in the or- 
ganization of the Canadian Car and Foun- 
dry Company, of which he was a director, 
as well as president. He was also presi- 


General 


W. A. Pownat., mechanical engineer 
of the Wabash, has been appointed as- 
sistant to superintendent motive power, 
with headquarters at Decatur, Ill. 


W. H. SAGSTETTER, assistant superin- 
tendent motive power of the Wabash, with 
headquarters at Decatur, Ill., has resigned 
to become general mecnanıcal superinten- 
dent of the Denver & Rio Grande Western, 
with headquarters at Denver, Colo. The 
position of general mechanical superinten- 
dent of the D. & R. G. W. has remained 
unfilled since the middle of 1936, when 
W. J. O'Neill resigned to become super- 
intendent motive power of the Western 
Pacific. During the interim P. C. With- 
row, mechanical engineer of the D. & R. 
G. W., has served as acting general mc- 
chanical superintendent. 


W. B. Wauirtsirr, mechanical engineer 
of the Baltimore & Ohio, has been ap- 
pointed assistant chief of motive power 
and equipment in charge of engineering 
and research work, with headquarters at 
Baltimore, Md. Mr. Whitsitt was born 
on May 27, 1883. He entered the service 
of the Baltimore & Ohio as draftsman in 
the motive-power department at Newark, 
Ohio, on March 16, 1903, and on April 1, 
1907, was transferred to the Mount Clare 
shops at Baltimore. On October 1, 1915, 
he was appointed apprentice instructor at 
Mount Clare. He became assistant chief 
draftsman on September 1, 1917; chief 
draftsman on July 16, 1918, and assistant 
mechanical engineer on October 1, 1922. 
On November 1, 1926, Mr. Whitsitt was 
appointed mechanical engineer. 


E. E. Sanrorp, master mechanic of the 
Buffalo and Montpelier divisions of the 
Wabash, with headquarters at Montpelier, 
Ohio, has been promoted to assistant su- 
perintendent motive power, with headquar- 
ters at Decatur, Ill, to succeed W. H. 
Sagstetter, who has resigned. Mr. San- 
ford has been identified with the Wabash 
for 34 years. He was born on October 
26, 1885, at Chariton, Iowa, and received 
his education at the University of Mis- 
souri. He entered railway service with 
the Wabash in January, 1903, as an ap- 
prentice in the mechanical department at 
Stanberry, Mo., where he later served as 
a machinist, and then general foreman. In 
1920, Mr. Sanford was sent to Moberly, 
Mo., as enginehouse foreman, later being 
appointed general foreman at the same 
point. In 1926 he was promoted to as- 
sistant master mechanic, which position he 
held until 1931, when he was further pro- 
moted to master mechanic at Ft. Wayne, 
Ind. In 1936, his office was moved to 
Montpelier, where he remained until his 
promotion to assistant superintendent mo- 
tive power. 
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dent and director of the Canadian Steel 
Foundries, Ltd., and Pratt and Letchwork 
Company, Ltd. At various times he held 
business affiliations in the United States, 
including that of western sales agent for 


Personal Mention 


J. J. TATUM, general superintendent of 
the car department of the Baltimore & 
Ohio, has been appointed assistant chief of 
motive power and equipment, in charge of 
the car department, with headquarters at 
Baltimore, Md. Mr. Tatum has been in 
service of the 


continuous Baltimore & 


J. J. Tatum 


Ohio for 58 years. He was born at Bal- 
timore on September 17, 1866, and entered 
the service of the B. & O. as a messenger 
at the Mount Clare shops on his thirteenth 
birthday. From December, 1879, to No- 
vember, 1881, he worked in the locomotive 
building and repair shop, and later served 
as apprentice in the car department. He 
became a car builder in 1885 and in Sep- 
tember, 1886, became supervisor of air- 
brake equipment. In the following 12 
years he occupied various positions in the 
shops in a supervisory capacity, and in 
1898 became general foreman of passenger 
terminals. In 1900 Mr. Tatum was ap- 
pointed chief inspector of new car equip- 
ment and, in 1902, was promoted to the 
position of general foreman of the car 
department, Baltimore terminals and shops. 
He became superintendent of freight car 
equipment in 1907 and during the war was 
manager of the car repair section under 
the U. S. Railroad Administration, with 
headquarters at Washington, D. C. He 
returned to the Baltimore & Ohio on 
March 1, 1920, as superintendent of the 
car department, in charge of both passen- 
ger and freight equipment, and on June 
1, 1925, was appointed general superinten- 
dent of the car department. 


Master Mechanics and 
Road Foremen 


W. G. Rirck, general enginehouse fore- 
man of the Wabash at Decatur, Ill., has 
been appointed master mechanic at Mont- 
pelier, Ohio, to succeed E. E. Sanford. 


A. G. GEBHARD, general foreman at the 
Markham (Chicago) roundhouse of the 
Illinois Central, has been promoted to 


the American Car and Foundry Company, 
as second vice-president and director of 
the Simplex Railway Appliance Company, 
and second vice-president and director of 
American Steel Foundries. 


master mechanic of the Louisiana division 
with headquarters at McComb, Miss., to 
succeed J. N. Chapman, who has been as- 
signed to other duties. 


Lours H. Wriesk1NnG has been appointed 
road foreman of engines of the Baltimore 
division of the Baltimore & Ohio, sus- 
ceeding F. C. Turnley. 


F. E. Trocrer, traveling engineman, 
Pittsburgh division, of the Pennsylvania, 
has been appointed assistant road foreman 
of engines, Philadelphia Terminal division. 


W. B. WEIGHTMAN, assistant road fore- 
man of engines of the Philadelphia Ter- 
minal division of the Pennsylvania, has 
been appointed assistant road foreman of 
engines, Philadelphia division. 


W. E. Harnrson, master mechanic of 
the Erie at Secaucus, N. J., has been trans- 
ferred in the same capacity to Hornell, 
N. Y., and C. H. Norton, master mechanic 
at Hornell, has been transferred in the 
same capacity to Secaucus. i 


F. C. Turney, road foreman of èn- 
gines of the Baltimore division of the 
Baltimore & Ohio, has been appointed road 
foreman of engines of the Cumberland 
division, West End, succeeding C. Schuh, 
deceased. 


M. G. Stewart, assistant road foreman 
of engines of the Philadelphia division of 
the Pennsylvania, has been appointed as- 
sistant road foreman engineer-assistant 
trainmaster, Wilkes Barre division, with 
headquarters at Mt. Carbon, Pa. 


R. SKIDMORE, master mechanic in charge 
of the locomotive shop and enginehouse of 
the Kansas City Southern at Pittsburg, 
Kan., has had his jurisdiction extended to 
include the Northern and, Kansas City 
Terminal divisions. 


P. O. Curisty, general foreman of the 
Illinois Central at Centralia, Ill., has been 
appointed assistant master mechanic 2t 
Markham (Chicago), in which capacity 
he suceeds to the duties of A. G. Geb- 
hard. 


J. M. Prerce, general master mechanic 
of the Kansas City Southern, with head- 
quarters at Pittsburg, Kan., has been ap- 
pointed master mechanic at Shreveport, 
La., with jurisdiction over the Southern 
and Port Arthur Terminal divisions, suc- 
ceeding L. C. Kirkhuff, who has been as- 
signed to other duties. The position ot 
general master mechanic has been abol- 
ished. 


Car Department 


Frank C. Noe, formerly shop engineer 
of the Norfolk & Western at Roanoke, 
(Turn to next left-hand page) 
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TAKE A TIP from TRANSPORTATION... 


...0n MONEY-SAVING with NICKEL ALLOY STEELS 


@ Meet the new “Commodore 
Vanderbilt”, power plant of the 
New York Central’s Twentieth 
Century Limited. A typical ex- 
ample this, of the modern trend 
in design and weight reducing 
which is boosting train speeds 
to better than 100 miles per 
hour. By using Nickel Alloy 
Steels in the running gear, 
shown at the right, more than 
1,000 pounds were saved in the 
weight of reciprocating parts. 


® In this particular Timken designed driving assembly, cross- 
heads, pistons, piston rods, main and side rods, are made of 
tough, strong, enduring Timken High Dynamic (Ni-Cr-Mo) Steel 
because it permits the use of lighter sections without sacrificing 
the required mechanical properties. The high, strength-weight 
ratios of these steels permit economies in weight of materials 


Close-up of some of the reciprocat- e e 
bi parts equipped with: Tinken used, increase pay-load capacity, lower fuel costs and reduce 


Bearings and made of Timken High the wear and tear through the decrease of “hammer blow”. 
Dynamic (Ni-Cr-Mo) Steel. 


@ Today, machinery of every kind can be made 
to perform more economically by the use of the 
Nickel Alloy Steels, both through their weight- 
saving advantages and their greater reliability. 
Not only do they lower costs through improved 
performance but they are ultimately economi- 
cal because of their long service life. Our engi- 
neers are always at your service for consultation. 


THE INTERNATIONAL NICKEL COMPANY, INC., NEW YORK, N.Y. 


Va., has been appointed assistant fore- 
man, passenger car shop. 


Joun J. O'BRIEN, superintendent of the 
car department of the Terminal Railroad 
Association of St. Louis, effective June 
1, has at his own request been relieved 
of active supervision of car department 
matters and is appointed general car in- 
spector. The duties relinquished by Mr. 
O’Brien will be assumed by Frank Ross, 
superintendent of motive power and equip- 
ment. . 


Shop and Enginehouse 


A. Craw_ey, day enginehouse foreman 
of the Wabash at Decatur, Ill., has been 
promoted to the position of general engine- 
house foreman at Decatur. 


Purchasing and Stores 


WituiaM R. CuLver, general storekeeper 
of the Chesapeake & Ohio, who has been 
promoted to superintendent of stores of 
this company, the New York, Chicago & 
St. Louis, and the Pere Marquette, with 
headquarters at Cleveland, Ohio, was born 
on July 15, 1884, at Tucson, Ariz. Mr. 


William R. Cuiver 


Culver entered railway service on July 1, 
1902, with the Southern Pacific. On April 
1, 1906, he was appointed assistant pay- 
master of the Southern Pacific of Mex- 
ico, holding this position until August 30, 
1908, when he resigned to become division 
storekeeper of the National Railways of 
Mexico. On February 1, 1910, Mr. Culver 
rejoined the Southern Pacific of Mexico, 
being engaged on roadway accounting until 
March 31, 1911, when he was appointed 
chief of the material requisition bureau 
of the National of Mexico. On April 15, 
1913, he left this company to go with the 
Pere Marquette as division storekeeper, 
being appointed traveling storekeeper in 
April, 1915, and general storekeeper in Oc- 
tober, 1916. On August 1, 1917, Mr. Cul- 
ver left railway service to become manager 
of factory sales of the Willys-Overland 
Automobile Company. Later he served 
with the Earle Motor Car Company as 
purchasing agent and supervisor of stocks. 
He re-entered railway service on August 
1, 1923, as general storekeeper of the Pere 
Marquette. On November 1, 1931, he was 
made general storekeeper of the C. & O. 
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Obituary 


Karl J. Gorset, general car foreman of 
the Delaware, Lackawanna & Western, 
with headquarters at Elmira, N. Y., died 
on June 8 of a heart attack, at the age of 
43. 


C. H. Tempte, who retired on Septem- 
ber 1, 1928, as chief of motive power and 
rolling stock of the Canadian Pacific, with 
headquarters at Montreal, Que., died on 
May 29 at the age of 75. 


MrcHaeL J. CoLurns, general purchasing 
agent of the Atchison, Topeka & Santa Fe, 
with headquarters at Chicago, died of 
heart disease on June 6 at his home at 
Chicago. Mr. Collins was 76 years of 
age and had been in railroad service for 
about 60 years, 50 years of which were 


spent with the Santa Fe. 


ELDRED D. Toye, general storekeeper of 
the Central region of the Canadian Na- 
tional with headquarters at Toronto, Ont., 
died on May 20, at his home following a 
brief illness. At the time of his death, 
Mr. Toye was a member of the General 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


Evectric Heating Units anD DE- 
vicEs.—Publication GED-650 of the Gen- 
eral Electric Company, Schenectady, N. 
Y., lists small heating units of all kinds 
for industrial plants. 


SHEET MeTALs.— Sections on U.S.S. gal- 
vanized sheet, black sheet and stainless 
steel are contained in the 64-page illus- 
trated booklet issued by the Carnegie-Il- 
linois Steel Corporation, Pittsburgh, Pa. 


PORTABLE CrANE Trucks.—The four- 
page bulletin issued by The Elwell-Parker 
Electric Company, Cleveland, Ohio, illus- 
trates and gives specifications for four 
types of portable crane trucks ranging in 
capacity from 1,000 to 10,000 1b. 


WIRE ScreEN AND FILTER CLotH.—The 
International Nickel Company, Inc., 67 
Wall street, New York, has issued a 14- 
page booklet descriptive of the use of 
Monel for industrial screen and filter 
cloth problems. 


Macuintnc Metars.—The Internation- 
al Nickel Company, Inc., Development and 
Research Division, 67 Wall street, New 
York, has issued Bulletin T-12 descriptive 
of the machining of Monel, nickel and 
Inconel. 


GRADE-O-METER.—A six-page folder de- 
scriptive of the Grade-O-Meter, an instru- 
ment for mechanically testing the strength 
of the bond of grinding wheels, etc., has 
been issued by the Abrasive Engineering 
Corporation, Stephenson building, Detroit, 
Mich. 


Trade Publications 


committee of the Purchases and Stores di- 
vision of the Association of American 
Railroads. 


GreorceE F. Witson, formerly superin- 
tendent of motive power and equipment of 
the Chicago, Rock Island & Pacific, who 
retired from active service in 1910 as pur- 
chasing agent of the Delaware, Lacka- 
wanna & Western, died at Atlantic City, 
N. J., on June 29. Early in his railroad 
career Mr. Wilson served as a master me- 
chanic on the Minneapolis & St. Louis, 
leaving this company in March, 1889, to 
become assistant general master mechanic 
of the Chicago, Kansas & Nebraska (part 
of the Rock Island) at Horton, Kan. 
Later he served as assistant general mas- 
ter car builder of the C. K. & N., and on 
October 7, 1889, became acting general 
master mechanic of the Rock Island. In 
February, 1890, Mr. Wilson was appointed 
general master mechanic, which position 
he held until June 8, 1891, when he be- 
came superintendent of motive power and 
equipment. In 1903 he left the Rock Is- 
land to become purchasing agent of the 
Delaware, Lackawanna & Western. 


Miuiinc Cutters.—National Adjusto- 
Lock inserted blade milling cutters are 
listed and described in the eight-page book- 
let issued by the National Twist Drill & 
Tool Co., Detroit, Mich. Positive lock- 
ing of blades in any position and univer- 
sal adjustment feature these cutters. 


SEAMLESS FLEXIBLE TusinGc.—The six- 
teen-page illustrated booklet, Bulletin SS-3, 
of The American Brass Company, Ameri- 
can Metal Hose Branch, P. O. Box 791, 
Waterbury, Conn., discusses the essentials 
of construction and advantages of Ameri- 
can Seamless flexible tubing and shows 
many typical installations. 


OXYACETYLENE FLAME HARDENING.— 
The Airco process of flame hardening plain 
carbon steels, low-alloy steels, and certain 
semi-steels and low-alloy cast irons com- 
mon to machine construction is discussed 
and its applications illustrated in the at- 
tractive 16-page booklet issued by the Air 
Reduction Sales Company, 60 East Forty- 
Second street, New York. 


AIr-MAzE Arr FıLteERS.— The Air-Maze 
Corporation, 812 Huron Road, Cleveland, 
Ohio, is distributing its 1937 catalog of 
Air-Maze industrial air filters for applica- 
tion on Diesel, semi-Diesel, gas and gaso- 
line engines; air compressors; air-condi- 
tioning systems, etc. A four-page folder 
describes Air-Maze filters for railroad use. 


“HANDBOOK OF Common MACHINE 
FASTENERS.” —The Handbook of Common 
Machine Fasteners issued by The Russell, 
Burdsall & Ward Bolt and Nut Company, 
Port Chester, N. Y., consists of 20 pages 
of a size to fit into the average drawing 
instrument case. It illustrates the method 
of drawing various types of bolts, nuts and 
rivets and is intended for those interested 
in the proper designs of such products for 
drafting work. 
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NATIONAL Scale Free PIPE 


(IT’S SPEFALESIEES] 


i Ree Henis full of ‘mitt ES 
-removed by our ‘special “Seale 
‘Free’’ process from a 20-foot 
length of 3-inch pipe. This proc- — | 
-ess removes the scale, inside and 
out, from all National butt- 
© welded NIEN E ; 


. . . Fast, dependable 
braking demands clean 


air lines free of scale. 


VERY advance in rail trans- 

portation imposes greater de- 
pendence on the braking system. 
Faster speeds and greater over-all 
loads place greater importance on 
100-per-cent brake performance. 

To operate modern air brakes at 
full efficiency, mill scale must be 
kept out of the piping system. Flakes 
of scale in the lines may cause faulty 
valve operation, or may permanently 
damage triple valves and compres- 
sion cylinders. Furthermore, exces- 
sive scale may cause pressure drop 
on along train line and non-uniform 
distribution of braking effort. 

Air lines of NATIONAL Scale Free 
Pipe are clean when you install them, 
and they stay clean in service — 
always ready to do their part in 
assuring fast, smooth, time-saving 
deceleration and even distribution 
of working stresses on wheels, coup- 
lings, and running gear. 

. National Seamless Steel Pipe is recom- 
mended for air-brake service where max- 
imum strength is required. Seamless 


means ‘‘Walls without Welds’? — uni- 
form wall strength throughout. 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 
Columbia Steel Company, San Francisco, Pacific Coast Distributors + United States Steel Products Company, New York, Export Distributors 
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Two of the 900-hp. units operating in multiple on a test run 


Birmingham Southern Installs Five 


900-Hp. Diesel Switchers 


Late in March of this year the Birmingham Southern 
placed five Diesel-electric transfer switching locomotives 
in service which were built at the Schenectady plant of 
the American Locomotive Company. Each of the five 
units is equipped with a supercharged Alco railway-type 
engine supercharged to develop 900 hp. Inasmuch as 
the service for which these units were built makes it 
desirable to operate two of ther as 1,800-hp. switchers 
they are equipped with multiple control. The overall 
length of each single unit is 43 ft. 3 in.; the total weight, 
230,000 Ib., and the maximum starting tractive force, 
69,000 Ib. The locomotives are designed for a maximum 
speed of 60 m.p.h. 


Mechanical Equipment 


The underframe is constructed of heavy plate and sec- 
tions welded together. The particular feature of this 
underframe is the heavy center or backbone section, espe- 
cially designed for withstanding heavy shocks and colli- 
sions. The operating cab is located at one end, while the 
hood construction is kept as narrow as possible, giving 
maximum visibility along the track. 

The control stand is conveniently arranged on the 
right side of the operator’s cab. All control switches, 
throttle and air-brake levers are mounted in this one 
unit, giving a clean appearance and a general absence 
of piping. The doors are of heavy steel plate. Side 
windows are suitably located for the engineman. All 
operating details within the cab have been carefully laid 
out, primarily based on steam-locomotive practice, which 
has been determined by the trial-and-error method over 
a period of many years of operation. The seats and arm 
rests are suitably upholstered to give the engineman and 
fireman the utmost in comfort. 
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Designed for heavy transfer 
work and multiple operation 
as 1,800-hp. units when de- 
sired. Prime movers are stand- 


ard Alco 600-hp. 
with superchargers 


engines 


The fuel tank is located underneath the operating cab 
and contains 500 gallons, which is ample for general 
operating conditions. Sand boxes having ample capacity 
are provided both front and rear. A feature in the oper- 
ating cab is the use of electric heaters which give full 
output regardless of engine speed or temperature of 
cooling water. The Diesel engine is started by pushing 
in a small button on the control stand which throws the 
current from a heavy-duty battery across the main gen- 
erator, thereby electrically starting the engine. 


Trucks 


The power trucks, two in number, are of the four- 
wheel center-bearing type, having a special design of 
cast-steel bolster. Single, long, semi-elliptic springs, 
one suspended by hangers in each side-frame casting, 
carry the load. Each truck equalizer, or what in this 
case may more properly be termed the side frame, is a 
steel casting at each end of which is the truck-box ped- 
estal. The bolster casting is designed to form the nose 
mounting for the two traction motors on each truck 
and two brake cylinders are mounted outside of the 
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springs. The ends of the longitudinal side extensions 
of this casting carry vertical wearing pads bearing 
against similar pads on the side frames just inside the 
truck boxes. These keep the truck square in horizontal 
alignment without interfering with vertical flexibility. 

The principal feature of this truck is that the construc- 
tion provides for positive equalization at all times with- 
out the distortion of any truck members regardless of 
any uneven track condition. The low side frames and 
absence of end frames allow ready accessibility to the 
inspection covers and oil reservoirs of the traction mo- 
tors. The brake rigging is all placed on the outside of 
the truck so that brake adjustments, inspection and 
brake-shoe renewals can be made with a minimum loss 
of time. 

The axles are of open-hearth forged steel finished for 
truck and motor bearings, wheel and gear fits, and the 
journals are 8 in. by 14 in. The rolled-steel wheels are 
40 in. in diameter. 


Diesel Engines and Supercharger 


The Alco 900-hp. Diesel engine is, from the stand- 
point of dimensions as well as maintenance, the same as 
the Alco 600-hp. engine, but includes a supercharger. 
The American Locomotive Company has found that this 
engine can be converted to produce a maximum of 1,200 
hp. simply by adding a supercharger and slightly modi- 
fying certain features of the engine, such as the cam- 
shaft timing, compression ratio and the exhaust and 
intake manifolds. The supercharger on these engines is 
the result of five years of development work on the part 
of the American Locomotive Company in adapting a 
turbo-blower originally designed and built jointly by Dr. 
Buchi, a consulting engineer, and Brown, Boveri & Co., 
Ltd., to the Alco standard 600-hp. locomotive Diesel 
engine. 


Table I — General Dimensions of Birmingham 
Southern Locomotives 


1,800 hp. 
900 hp. (Two units 
(One unt) in multiple) 
Length overall, ft. and in. ......--.. cee eee ee 43-3 86-6 
Width overall, ft. and in. .......... eee eee 10-0 10-0 
Height from rail (max.), ft. and i 14-8 14-814 
Wheel base, rigid, ft. ...... 8-0 8-0 
Wheel base, total, ft. and in. 28-6 72-6 
Truck wheels, diameter, in. ..............06 40 40 
Total weight locomotive, 1b. .........-. 00005 230,000 460,000 
Weight on drivers, Ib. .......... ccc e eee 230,000 460,000 
Starting tractive force, Ib. ........--e eee eeee 69,000 138,000 
Maximum speed, m.p.h. ..-.... cee ee eee ee 60 60 
Minimum radius curvature, locomotive alone, ft. 50 90 


After changing over the standard 600-hp. locomotive 
engine the operation is as follows: When the engine is 
idling the exhaust gases pass out of the cylinders into 
the exhaust manifold, which is actually in two parts, 
each part taking care of three cylinders. These gases 
then pass into the turbine side of the supercharger and 
through the turbine, revolving it at approximately 3,000 
r.p.m. The exhaust gases, after going through this single 
stage row of turbine blades, then go directly up and out 
to the atmosphere. On the same shaft with the turbine 
is also mounted a turbo blower. This centrifugal-type 
blower draws air in through a specially designed filter 
and forces it into the intake manifold. The supercharger 
is, in effect, mounted in place of the muffler and, while 
the exhaust gases are coming out of one cylinder through 
the turbine, the blower is forcing pure air under pressure 
into another cylinder, the timing of which is handled by 
the cam shaft. 

When the engine throttle is open and the governor set 
for a higher engine speed, more exhaust gases are pro- 
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duced and under a higher pressure, although only slightly 
above atmospheric pressure. The increased exhaust-gas 
volume in turn produces additional power in the turbine. 
which autoyatically speeds up the turbine and thereby 
pulls in more air, forcing it under a higher pressure into 
the intake manifold and then into the proper cylinders. 
When the engine is operating at full speed (700 r.p.m.) 
and full rated load (900 hp.) the supercharger is re- 
volving at approximately 12,000 r.pm. It is possible 
to operate at this high speed as there are no wearing 
parts in the supercharger except two bearings, one 
mounted on either end of the shaft. 

The speed of the supercharger is entirely independent 
of engine speed and simply depends upon the amount of 
exhaust gases forced into it. This exhaust gas is forced 
in under a pressure of one or two pounds, while the 
blower forces the air into the engine under a pressure 
of two to four pounds. This method of supercharging 
completely scavenges the cylinder and cleans out any 
impure exhaust gases left in it. This is due to the fact 
that the intake valves are open just before the exhaust 
valves are closed. After the exhaust valves close the 
piston, on its way down, does not suck in air but the 


2-900 B.H.P.Units 1-900 B.H.P Unit 
70,000 


Tractie Effort -Pounds 


ce} 10 20 30 40 50 60 
Speed- Miles Per Hour 


Speed-tractive force curves for the Birmingham Southern locomotives 
operating singly and in pairs 


supercharger forces the air in, so that there is a slight 
pressure on the top of the piston as it is on its way down. 
After the piston has reached the bottom of its intake 
stroke the intake valve closes, the result being that more 
air has been enclosed within the combustion chamber 
than would be the case without the supercharger. The 
piston then comes up on its compression stroke and, be- 
cause of the increased amount of air, more fuel oil must 
be injected in order to obtain the proper ratio of fuel oil 
and air. This results in an increase of power. After 
the piston has been forced to the bottom of the stroke 
the exhaust valve is open and, as the piston comes up. 
it forces the exhaust out through the exhaust pipe into 
the turbine side of the supercharger. Through exhaus- 
tive tests it has been found that this increase of power 
does not produce an increase in the maximum pressures 
exerted upon the bearings, but simply produces an in- 
crease in the average pressures, giving a considerably 
higher mean effective pressure but not any higher max- 
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imum pressure. This is partly due to the fact that 
the air blown into the cylinder not only forces more 
air into this cylinder but also cleans out the cylinder. 
The resultant expansion within the cylinder deals entirely 
with pure air having a relatively slow, even-burning 
effect, rather than with air partly mixed with impurities, 
as the case in engines not supercharged. 


Electrical Equipment 


The electrical equipment consists primarily of West- 
inghouse main and auxiliary generators and traction 
motors, together with the various auxiliary units. The 
main and auxiliary generators are overhung from the 
engine and directly bolted by a solid coupling to the main 
engine shaft. The main generator delivers its entire out- 
put to the traction motors and is especially designed for 
heavy transfer service. The auxiliary generator is of 
the constant-voltage type (125 v.), maintaining voltage 
irrespective of engine speed. The auxiliary generator 
furnished current for the charging of the 56-cell heavy- 
duty starting battery, as well as the power to the auxil- 
iaries, which include air compressors, radiator fan motor, 
traction-motor blower motor, fuel booster pump and cab 
heaters. 

There are four single-geared commutating-pole-type 


The power plant undergoing shop 
tests—The supercharger is seen 
above the main generator 


traction motors, each supported on a truck axle, to assure 
the gear and pinion alignment, and on the truck bolster 
by means of a motor-nose spring support. The motor 
losses, particularly at high tractive forces, are relatively 
low per horsepower input. 

The entire control of the locomotive is embodied in 
the operator’s throttle which simply regulates the speed 
of the Diesel engine. Reversal is effected by a seperate 
lever operating a master controller. The motors are 
operated in series at low speed and are automatically 
changed by a voltage relay to series parallel and again 
automatically changed to field shunt for high locomotive 
speeds. When locomotives are being operated in mul- 
tiple, all controls are handled at one control stand. The 
other control stand in the other units is locked and does 
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not function, but the controls on that unit function in 
synchronism with the controls on the unit on which the 
operator is located. 


Conclusion 


The locomotives are equipped with air-operated horn, 
fire extinguisher, meters, etc. A special feature includes 
placing the handrail on the extreme sides of the runway 
of the locomotive, allowing the engineman and fireman 
freedom to walk along the hood of the locomotive when 
in operation. By reducing the width of the hood as 
much as possible to increase visibility along the track, 
extra width is provided in the walkway. 

Two Westinghouse D-4-P air compressors are used to 
give a total of 100 cu. ft. per min. regardless of whether 
the Diesel engine is idling or operating at full speed. 
The air reservoirs are of exceptionally large capacity, 
containing 72,500 cu. in. Four air-brake cylinders, 12 in. 
by 10 in., are used. These cylinders are mounted on 
each side of each truck, taking care of equalization ot 
braking entirely through air pipes. Automatic and 
straight-air brakes are used, operated through Schedule 
EL-14 equipment. 

The fuel consumption of these locomotives is approxi- 
mately 8 gallons per hour, which, of course, varies, de- 


pending upon the amount of work performed, between 
6 and 12 gallons per hour. The lubricating-oil consump- 
tion of these locomotives is not exceeding the lubricating- 
oil consumption of the Alco 600-hp. locomotive. 

It is said that the exhaust temperatures on the 600- 
hp. engine when supercharged and delivering 900 hp. is 
slightly less than when the same engine is not super- 


charged. Therefore, since the engine temperature is one 
of the factors affecting the life of Diesel engines, it is 
expected that the maintenance cost of this supercharged 
engine will be no greater than for the same engine not 
supercharged. The only additional maintenance cost 
expected is that for the supercharger itself, which on 
foreign installations has given long service and has re- 
quired inspection but once each year. 
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Tentative Programs of 


Mechanical Associations 


ALL of the mechanical-department associations faced 
serious difficulties during the depression. Some of them 
made little or no effort to hold annual meetings, while 
others struggled along, dropping some of their meet- 
ings and holding others of a small and limited nature. 
As business in general has improved and railroad traffic 
has increased, it has been recognized by higher execu- 
tive officers as well as by the officers of the associations. 
themselves, that it would be well to revive and re-estab- 
lish them on a sound basis. 

While these mechanical associations do not have the 
responsibility for developing standards and recommend 
practices which are made official by the Association of 
American Railroads, they do have a very large influence 
in improving the efficiency and effectiveness of the me- 
chanical department, by acting as clearing houses for 
the best information concerning the practices of the 
various highly specialized and important groups which 
they represent. The necessity for such associations un- 
der normal conditions has always been recognized, but 
it is particularly pressing at the present time, when 
emerging from the depression finds the railroads with 
many foremen, supervisors and officers who have been 
elevated to their positions during the past few years and 
have not had the opportunities for broader contacts that 
were available to their predecessors. Coming together 
in annual meetings, with an exhibit showing the latest 
developments in their respective fields, these men are 
much better equipped to administer their departments 
effectively than if they remain isolated and do not have 
an opportunity of comparing notes and discussing their 
problems with men engaged in like work, on other parts 
of their own road or on other railroads. 

The officers of the Mechanical Division have apparently 


felt that there was a possibility that some of the me- : 


chanical associations had either outlived their useful- 
ness or that their purposes could be better carried for- 
ward by having some of them consolidate. Four of the 
associations are definitely committed to conventions in 
September. These include the Railway Fuel and Travel- 


Several of them meet in Chi- 
cago, the latter part of next 
month, with an extensive joint 
exhibit in the Hotel Sherman 


ing Engineers’ Association, the Car Department Officers’ 
Association, the International Railway General Fore- 
men’s Association and the Master Boiler Makers’ Asso- 
ciation. The International Railway Master Blacksmiths’ 
Association has decided not to hold a convention this 
year, and there is still some question as to whether the 
American Railway Tool Foremen’s Association will meet. 

A committee which was appointed to study the co- 
ordination of the various mechanical associations and 
which was responsible for bringing about the consolida- 
tion of the Traveling Engineers’ and the Fuel Associa- 
tions, has accomplished one other objective which has 
been in the minds of many people for a long time. It 
has arranged, with the approval of the Mechanical Di- 
vision, to have these associations meet in Chicago in the 
same hotel and within a period of four days, with a joint 
exhibit, thus relieving the railway supply manu facturers 
of the expense of making separate exhibits for the differ- 
ent associations, as was the practice when they met at 
different times and at different places. 

Naturally, with the difficulties and changes in person- 
nel in some of the associations, the problem faced by 
those in charge of the preparation of the programs for 
the September meetings has not ‘been an easy one. These 
programs are not complete as we go to press with this 
number, but in order that mechanical-department repre- 
sentatives may have some idea of what is proposed and 
may make arrangements to attend these meetings, the 
following tentative programs are presented, with the 
understanding that they are in the course of building 
and may be changed in some respects before the time of 
the meetings. 


Car Department Officers’ Association 


Gray Room, Hotel Sherman 
September 28-29 


The Car Department Officers’ Association only adopted 
that name at a meeting held in Detroit, Mich., August 
26-28, 1930, and so has not had much of an opportunity 
to make a record under the new designation. Its prede- 
cessors, however, had long and honorable careers. In 
1930 its name was changed from Master Car Builders’ 
and Supervisors’ Association, which association was the 
result of a consolidation in 1928 of the Railway Car 
Department Officers’ Association and the Southwest 
Master Car Builders’ and Supervisors’ Association. It 
dates back to 1898, when the Chief Interchange Car In- 
spectors and Car Foremen’s Association was organized. 

It will hold a two-day meeting September 28-29. The 
program given below is tentative. Definite acceptances 
have not yet been received from all of those who were 
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invited to take part in the program. With this reserva- 
tion, the program as presented must be taken in the light 
of what the officers have in mind in a large way, rather 
than for accuracy in detail. 


September 28 
Morninc Session, 10:00 A.M. 
Address by President K. F. Nystrom, superintendent car depart- 
ment, Chicago, Milwaukee, St. Paul & Pacific. 
Address by a representative of the Association of American 
Railroads. 
Address by R. V. Wright, editor, Railway Mechanical Engineer. 
Report of Nominating Committee. 


AFTERNOON Session, 2:00 P.M. 


Address by C. J. Nelson, superintendent interchange, Chicago 
Car Interchange Bureau. 
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Address by W. L. Ennis, manager refrigeration and freight claim 

prevention, Chicago, Milwaukee, St. Paul & Pacific. 
September 29 
Morninc Session, 9:30 A.M. 

Address by J. T. Gillick, chief operating officer, Chicago, Mil- 
waukee, St. Paul & Pacific. 

Address by LeRoy Kramer, vice-president, General American 
Transportation Corporation. 


Address by A. F. Stuebing, railway mechanical engineer, United 
States Steel Corporation. 


AFTERNOON Session, 2:00 P.M. 


Address by W. J. Patterson, chief, Bureau of Safety, Interstate 
Commerce Commission. 
Report of A.A.R. Committee. 


The officers of the association are President, K. F. 
Nystrom, superintendent car department, Chicago, Mil- 
waukee, St. Paul & Pacific, Milwaukee, Wis. ; first vice- 
president, F. A. Starr, superintendent reclamation, 
Chesapeake & Ohio, Covington, Ky.; second vice-presi- 
dent, E. J. Robertson, superintendent car department, 
Minneapolis, St. Paul & Sault Ste. Marie, Minneapolis, 
Minn. ; third vice-president, C. J. Nelson, superintendent 
of interchange, Chicago Car Interchange Bureau, Chi- 
cago; fourth vice-president, A. J. Krueger, master car 
builder, New York, Chicago & St. Louis, Cleveland, 
Ohio; secretary-treasurer, A. S. Sternberg, master car 
builder, Belt Railway of Chicago, Clearing, Il. 


General Foremen’s Association 


Rose Room, Hotel Sherman 
September 28-29 


The International Railway General Foremen’s Asso- 
ciation, because of the illness and retirement of its secre- 
tary, William Hall, who functioned so acceptably in that 
capacity for many years, has faced special difficulties in 
building up its program. Matters are now well in hand, 
however, and excellent progress has been made in whip- 
ping into shape what promises to be a practical and in- 
spiring program. 

The two-day meeting will be held on Tuesday, Sep- 
tember 28, and Wednesday, September 29. Because final 
acceptances have not yet been received in all instances, 
the names of those who are scheduled to make the ad- 
dresses are omitted, but will appear in the September 
number of the Railway Mechanical Engineer. The pro- 
gram is as follows: 


Tuesday, September 28 


MorNING SESSION 
Opening ceremonies, 
Address: How Can the Mechanical Supervisor Be of Greater 
Help to the Railroad Management? 
Appointment of committees. 
Address: How Long Can We Put Off Training Men, Both 
Mechanics and Supervisors? 


AFTERNOON SESSION 
Open Forum: This will be a three-hour forum discussion of 
questions pertinent to the locomotive back shop, enginehouse 
and passenger- and freight-car problems. Among the topics 
already listed are Controlling Waste, Winning Co-operation, 
Maintenance of Special Equipment on Locomotives, Care 
and Maintenance of Shop Tools, Improved Work Methods, 
and Maintenance of Freight Equipment. Suggestions are 
still coming in from members of the association. 
Wednesday, September 29 
Morninc SESSION 
Mechanical Supervisors and Public Opinion. 
Modern Methods in Freight-Car Building and Repair. 
AFTERNOON SESSION 
Address: Can Modern Machine Tools Cut Repair Costs? 
Address: Handling Safety Problems in the Shop. 

The officers of the association are President, F. T. 
James, general foreman, Delaware, Lackawanna & West- 
ern, Kingsland, N. J.; first vice-president, F. B. Downey, 
assistant shop superintendent, Chesapeake & Ohio, Hunt- 
ington, W. Va.; second vice-president, J. W. Oxley, gen- 
eral car foreman, Chicago & North Western, Proviso. 
Ill.; and third vice-president, C. C. Kirkhuff, general 
foreman, Atchison, Topeka & Santa Fe, Corwith, Ill. 


Address : 
Address : 


Master Boiler Makers’ Association 


Crystal Room, Hotel Sherman 
September 29-30 


The Master Boiler Makers’ Association made an un- 
usual effort during the depression to carry on its activi- 
ties and succeeded unusually well, all things considered. 
The president, M. W. Milton, is chief boiler inspector, 
Canadian National Railways, Toronto, Ont.; it is quite 
fitting therefore, that C. C. Stibbard. chief operating of- 
ficer of the Board of Railway Commissioners for Canada, 
has been asked to address the association. 

In addition to reports from the standing committees, 
the National Electrical Manufacturers’ Association has 
accepted an invitation to present a paper on metallic arc 
welding, and the International Acetylene Association has 
likewise agreed to present a paper on the use of acety- 
lene in the fabrication of boilers and tenders. The Water 
Service Committee of the American Railway Engineer- 
ing Association has also agreed to discuss the report on 
pitting and corrosion of boilers and tenders. 
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The committees which will make reports at the Sep- 
tember meeting include the following: 


Topic No. 1—Pitting and Corrosion of Locomotive Boilers and 
Tenders. Louis R. Haase, chairman, district boiler inspector, 
Baltimore & Ohio, Glenwood, Pa.; J. L. Callahan, service engi- 
neer, National Aluminate Corporation, Chicago; John J. Powers, 
system boiler foreman, Chicago & North Western, Oak Park, 
Ill.; Albert W. Novak, general boiler inspector, C. M. St. P. 
& P., Milwaukee, Wis.; Frank Yochem, general boiler inspector, 
Missouri Pacific, St. Louis, Mo. 

Topic No. 2—Autogenous Welding and Cutting as Used in the 
Fabrication of Boilers and Tenders. Albert F. Stiglmeier, chair- 
man, general boiler foreman, New York Central, West Albany, 
N. Y.; John A. Doarnberger., master boilermaker, Norfolk & 
Western, Roanoke, Va.; Gay E. Stevens, boiler supervisor, Bos- 
ton & Maine, Malden, Mass.; James A. McGraulty, general fore- 
man boiler department, American Locomotive Company, Sche- 
nectady, N. Y. 

Topic No. 3—Proner Thickness for Front Tube Sheets. Wal- 
ter R. Hedeman, chairman, assistant mechanical engineer, Balti- 
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more & Ohio, Baltimore, Md.; T. H. Moore, general boiler 
inspector, Western Maryland, Hagerstown Md.; Carl A. Harper, 
general boiler inspector, C. C. C. & St. L., Indianapolis, Ind.; 
E. C. Umlauf, supervisor of boilers, Erie, Jersey City, N. J.; 
and William Henry general boiler inspector, Canadian Pacific, 
Calgary, Alta. 

Topic No. 4—Improvements of Safe Ending and Application 
of Flues and Tubes. Frank A. Longo, chairman, welding and 
boiler supervisor, Southern Pacific, Los Angeles, Cal.; Sigurd 
Christopherson, supervisor of boilers and maintenance, N. Y. N. 
H. & H., East Milton, Mass.; E. H. Gilley, general boiler in- 
spector, Grand Trunk, Battle Creek, Mich.; J. M. Stoner, super- 
visor of boilers New York Central, Cleveland, Ohio; and Carl 
F. Totterer, general boiler foreman, Alton, Bloomington, TI. 

Topic No. 5—Improvements to Prevent Cracking of Firebox 
Sheets Out of Staybolt Holes. C. W. Buffington, chairman, 
general master boilermaker, Chesapeake & Ohio, Huntington, 
W. Va.; V. H. Dunford, general master boilermaker, Seaboard 
Air Line, Norfolk, Va.; R. M. Cooper, district boiler inspector, 
Baltimore & Ohio, Cincinnati, Ohio; H. E. May, general boiler 
and locomotive inspector, Illinois Central, Chicago; George L. 
Young, boiler department foreman, Reading, Reading, Pa. 

Topic No. 6—What Is Being Done to Prevent Back Tube 
Sheets from Cracking in Radius of Flange and Out of Tube 
Holes. Louis Nicholas, chairman, general boiler foreman, Chi- 
cago, Indianapolis & Louisville, La Fayette, Ind.; G. E. Burk- 


holtz, general boiler inspector, St. Louis-San Francisco, Spring- 
field, Mo.; H. A. Bell, general boiler inspector, Chicago, 
Burlington & Quincy Lincoln, Neb.; and E. E. Owens, general 
boiler inspector, Union Pacific, Lincoln, Neb. 

Topic No. 7—Topics for 1938 Meeting. George M. Wilson. 
chairman, general boiler supervisor, American Locomotive Com- 
pany, Schenectady, N. Y.; W. H. Keiler, locomotive inspector, 
Interstate Commerce Commission, Omaha, Neb.; Ira J. Pool, 
boiler-tube expert, National Tube Company, Baltimore, Md.: 
Leonard C. Ruber, superintendent boiler department, Baldwin 
Locomotive Works, Darby, Pa.; George B. Usherwood, super- 
visor of boilers, New York Central, Albany, N. Y. 

Topic No. 8—Law. Myron C. France, chairman, general 
boiler foreman, C. St. P. M. & O., St. Paul, Minn.; Kearn E. 
Fogerty, general boiler foreman, Chicago, Burlington & Quincy, 
Chicago; and L. M. Steeves, foreman boiler department, Chi- 
cago & Eastern Illinois, Danville, II. 


The officers of the association are: President, M. V. 
Milton, chief boiler inspector, Canadian National Rail- 
ways, Toronto, Ont.; vice-president, W. N. Moore, gen- 
eral boiler foreman, Pere Marquette, Grand Rapids. 
Mich.; and secretary-treasurer, A. F. Stiglmeier, boiler 
department foreman, New York Central, 29 Parkwood 
Street, Albany, N. Y. 


Railway Fuel and Traveling Engineers’ Association 


Grand Ballroom, Hotel Sherman 
September 28—October 1 


This association was formed last September and is a 
combination of the Traveling Engineers’ Association and 
the International Railway Fuel Association. Each of 
these associations made an excellent record in the past 
and was noted because of the high calibre of the ad- 
dresses and reports which were made each year. The 
convention will extend over four days, Tuesday, Sep- 
tember 28, to Friday, October 1, inclusive. 

The meeting on the first day will be featured with an 
address by M. J. Gormley of the Association of Amer- 
ican Railroads. Most of the time of the two sessions, 
on this day, however, will necessarily be given over to 
matters of organization, since this is the first meeting 
of the new association. 

For the convenience of the members in planning to 
attend the convention and for those who may not be able 
to remain throughout, the programs for the following 
three days have been grouped under a “Mechanical Day,” 
“Air Brake Day” and “Fuel Day.” It is planned to ad- 
journ early in the afternoon, as near four o'clock as 
possible, on each of the first three days, in order that 
the members may have an opportunity of thoroughly 
studying the exhibits. 

The tentative program follows, the times given, of 
course, being- approximate. 


Tuesday, September 28 


10:30 a.m.—Convention opens. 

10:35 a.m.—Invocation by Dr. Bertram G. Jackson. 

10:45 am.—Chairman’s Address, by J. D. Clark, fuel supervi- 
sor, Chesapeake & Ohio. 

11:00 am.—Address by M. J. Gormley, executive assistant to 
president, Association of American Railroads. 

11:30 a.m.—Report of Committee on Constitution and By-Laws, 
presented by R. Collett, fuel agent, St. Louis-San 
Francisco. 

2:00 p.m.—Election of officers. 
Adjourn to view exhibits. 


Wednesday, September 29 


MECHANICAL Day 


9:30 a.m.—Report of Committee on New Locomotive Economy 
Devices, presented by A. G. Hoppe, assistant me- 
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chanical engineer, Chicago, Milwaukee, St. Paul & 
Pacific. 

10:15 am.—Report of Committee on Steam Turbine and Steam 
Condensing Locomotives, presented by L. P. Mi- 
chael, chief mechanical engineer, Chicago & North 
Western. 

11:00 a.m.—Address by Walter H. Flynn, general superinten- 
dent motive power and rolling stock, New York 
Central Lines. 

11:30 a.m—Revort of Committee on Front Ends, Grates and 
Ash Pans, presented by Prof. E. C. Schmidt, Uni- 
versity of Illinois. 

2:00 p.m.—Report of Committee on Attention to Valve Mo- 
tion and Its Effect on Fuel Economy, presented by 
M. F. Brown, fuel supervisor, Northern Pacific. 

3:00 p.m.—Report of Committee on Utilization of Locomotives. 
presented by A. A. Raymond, superintendent fuel 
and locomotive performance, New York Cen- 
tral Lines. 

Adjourn to view the exhibits. 


Thursday, September 30 
Arr Brake Day 

9:30 a.m.—Report of Committee on Air Brakes, presented by 
W. H. Davies, superintendent air brakes, Wabash 
Railway. 

11:00 a.m.—Address by L. K. Sillcox, vice-president, New York 
Air Brake Company. 

2:00 p.m.—Report of Committee on Locomotive Firing Prac- 
tice—Oil, presented by R. S. Twogood, assistant 
engineer, Southern Pacific Company. 

Report of Committee on Locomotive Firing Prac- 
tice—Coal, presented by W. C. Shove, general road 
foreman of engines, New York, New Haven & 
Hartford. 

Adjourn to view the exhibits. 


Friday, October 1 
Fue, Day 

9:30 a.m.—Report of Committee on Subjects. 

10:00 a.m.—Address by Eugene McAuliffe, president, Union Pa- 
cific Coal Company. 

10:45 a.m.—Report of Committee on Inspection, Preparation and 
Utilization of Fuel, presented by W. R. Sugg. su- 
perintendent fuel conservation, Missouri Pacific. 

11:15 am.—Report of Committee on Fuel Records and Statis- 
tics, presented by E. E. Ramey, fuel engineer, Bal- 
timore & Ohio. 
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11:35 a.m.—Report of the Secretary-Treasurer, T. Duff Smith. 

12:00 m. —Report of Finance Committee. 

12:15 p.m—Other business. 

2:00 p.m.—The entire afternoon will be available for visiting 
the exhibits. 


The officers of the association are: President, J. D. 
Clark. fuel supervisor, Chesapeake & Ohio, Richmond, 


Va.; vice-chairmen, C. I. Evans, chief fuel supervisor, 
Missouri-Kansas-Texas, Parsons, Kan.; A. T. Pfeiffer, 
road foreman of engines, New York Central, Syracuse, 
N. Y.; and F. P. Roesch, vice-president, The Standard 
Stoker Company, Inc., Chicago, IIl.; and secretary- 
treasurer, T. Duff Smith, 1255 Old Colony Building, 
Chicago, Ill. 


Large Exhibit Planned by Railway Supply Companies 
September 28—October 1 


It is planned to provide an unusually large and com- 
prehensive exhibition of railway equipment and supplies, 
a study of which will prove an important supplement to 
information secured by railroad men in their respective 
technical sessions. 

Owing to the fact that the mechanical associations 
have arranged to hold simultaneous sessions at a central 
city like Chicago, which can conveniently be reached 
from all points in the West and Middle West, it is 
anticipated that the attendance of mechanical depart- 
ment officers, and especially those in the lower ranks, will 
actually exceed the total attendance of railroad men at 
the Atlantic City convention in June. 

The exhibition of railway locomotive and car equip- 
ment and supplies will be very extensive in scope, about 
40,000 sq. ft. of exhibition space being available in the 
exhibit hall and on the mezzanine and lobby floors of the 
Hotel Sherman. The indications are that about 150 
manufacturers and distributors will take advantage of 
this opportunity to exhibit their products to mechanical- 
department officers of all ranks, and particularly those 
in the lower brackets, many of whom, while keenly in- 
terested in the performance of railway mechanical ma- 
terials and specialties, were unable to attend the Atlantic 
City convention. At least 45 manufacturers and supply 
companies have already signed up for exhibition space. 


Railway 


The railway exhibit at the Hotel Sherman in Septem- 
ber is being sponsored by the Allied Railway Supply 
Association, Inc., which consists of the following: Air 
Brake Appliance Association; Association of Railway 
Supply Men, associated with the International Railway 
General Foremen’s Association; Boiler Makers’ Supply 
Men’s Association; International Railway Blacksmiths’ 
Supply Association; Railway Fuel and Traveling En- 
gineers’ Supply Association ; the Supply Men’s Associa- 
tion, associated with the Car Department Officers’ As- 
sociation. 

The officers of the Allied Railway Supply Association. 
Inc., are: President, E. S. Fitzsimmons, Flannery Bolt 
Company, Bridgeville, Pa.; first vice-president, L. B. 
Rhodes, Vapor Car Heating Company, Washington, 
D. C.; second vice-president, J. W. Fogg, MacLean-Fogg 
Lock Nut Company, Chicago; third vice-president, C. F. 
Weil, American Brake Shoe & Foundry Company, Chi- 
cago; fourth vice-president and assistant treasurer, Fred 
Venton, Crane Company, Chicago: fifth vice-president, 
M. K. Tate, Lima Locomotive Works, Inc., Lima, Ohio; 
sixth vice-president, H. S. Mann, Standard Stoker Com- 
pany, Inc., Chicago; secretary J. F. Gettrust, Ashton 
Valve Company, Room 1108 New Post Office, Chicago ; 
treasurer, G. R. Boyce, A. M. Castle & Company, Chi- 
cago. 


Equipment Trends 


@ xe part of the National Resources Committee’s report, 
recently submitted to President Roosevelt by the chair- 
man of the committee, Harold L. Ickes, dealt with 
“Technological Trends and National Policy.” This in- 
cluded a section on transportation prepared by Harold 
A. Osgood, vice-president of the Fulton Iron Works 
Company, St. Louis, Mo., with the assistance of the 
National Resources Committee’s special committee on 
transportation, of which Frederic A. Delano served as 
chairman. 

In that part devoted specifically to railway transpor- 
tation much discussion is included as to the relative ad- 
vantages of steam power, Diesels and electrification. 
The latter is called “the result of necessity rather than 
desire,” its justification resting “far more on density of 
traffic than on any other factor . . . only with a large 
volume of business can enough operating expenses be 
saved to justify the increased capital charges.” Also, 
“railroads directly serving coal mines and those whose 
tonnage is largely coal will not be eager to electrify 
as a matter of general business policy, though so great 
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The relative advantages of 
steam, Diesel and electric 
motive power are discussed, 
in the Report of the Nation- 
al Resources Committee. 
Relation of improvements 
in car design to increased 
traffic is also considered 


a coal carrier as the Pennsylvania has been forced to 
do so by special conditions.” From its next observa- 
tion that electrification will be confined in the main to 
“extremely dense traffic areas” the report goes on to 
list as possibilities in this connection the New York, 
New Haven & Hartford’s line between New Haven. 
Conn., and Boston, Mass., and the main line of the 
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New York Central—although, in the latter case, “it 
seems improbable that the necessity for such action will 
arise in the next 10 or 15 years.” 

Of the Diesel the report says that despite their high 
thermal efficiency their advantages as compared with 
steam locomotives “for road passenger service remain 
to be demonstrated.” Continuing, it observes that ad- 
vantages claimed for the Diesel “are today largely nul- 
lified by high investment costs and fixed charges.” It 
adds, however, that “even today the Diesel electric has 
many advantages in terminal service, and in that field 
probably lies the Diesel’s best chance in the near future.” 


Steam Locomotive Will Hold Its Own 


Turning to the steam locomotive Mr. Osgood predicts 
that the bulk of railroad freight will continue to be 
hauled by that type of motive power; and he adds that 
“considering the many years of research and practical 
experience back of steam engineering, and the cumula- 
tive and accelerating progress in this art, this is to be 
expected.” He goes on to deny that his prediction im- 
plies “any lack of progress,” for “few types of machin- 
ery have been so greatly improved in the past 20 years 
as steam locomotives.” Even for light streamlined 
trains, “where popular demand seems to be for novel 
shapes and colors of motive power, the reciprocating 
steam locomotive, considering particularly its cost. offers 
about as much promise as the Diesel.” 


Freight Cars 


With two million freight cars in service Mr. Osgood 
thinks “it is plain that changes in this class of equip- 
ment can only be made slowly.” But for the develop- 
ment of the motor truck he believes we might have fol- 
lowed British practice and built small cars. However, 
with the traffic adapted to such equipment now largely 


Results of Refrigerator-Car 


lost to the truck, Mr. Osgood observes that “we may 
anticipate neither radical nor rapid changes in our 
freight equipment.” He does believe that “a good deal 
can yet be done toward reducing weight, both through 
changes in car design and the substitution of lighter 
materials.” The savings, however, “will be largely con- 
fined to the item of fuel, and fuel costs are now on such 
a low gross ton-mile basis that any car having a higher 
first cost will have difficulty in justifying itself.” 

Also, the report predicts that a new form of freight 
car will be worked out to carry either truck bodies or 
containers; but “its ultimate development waits on the 
determination through experience as to which of these 
forms of rail-and-truck co-ordinated transportation is 
most satisfactory. It seems unlikely that both will have 
a place.” 


Passenger Equipment 


Of passenger equipment the report states that air 
conditioning has had a wider appeal to the traveling 
public than any other single development since the in- 
troduction of the steel car. Also, streamlining, ‘‘at least 
in appearance,” is demanded by the public. Yet, the 
report goes on to say that the benefits of streamlining to 
the railroad “are generally much less than is commonly 
believed”; but along with bright colors it catches “the 
public eye and fancy’—and both “are of undoubted 
benefit in advertising, if not in operation.” Reduction 
of the cross section, Mr. Osgood says, has so far been 
of more tangible benefit than actual streamlining ; but he 
adds that whether the traveling public will ultimately 
favor cars of less than conventional width and head- 
room “remains to be seen.” He does find, however, that 
“reduction of passenger car weights and dimensions is 
a promising field.” As one of the advantages of light 
passenger equipment the report cites low operating costs 
permitting more frequent service. 


Ice-Meltage Tests 


BDurinc the past 30 years or more the United States 
Department of Agriculture has been conducting investi- 
gations on the transportation of perishables and has often 
been called upon as a disinterested agency to study prob- 
lems with which shippers and carriers have to deal.t The 
results of this work have been responsible in no small 
measure for many significant improvements in equipment 
and methods of shipment as well as for effecting eco- 
nomies in refrigeration and transportation costs and re- 
ducing spoilage in transit. This work therefore has been 
an important contributing factor in the growth of pro- 
ducing areas far removed from consuming centers and 
the consequent increase in perishable railway traffic 
resulting therefrom. 

The extent and scope of the Department’s work in 
this field is indicated by the record for the 12-month 
period from November, 1934, to October, 1935, inclusive. 
During this period the Bureau of Plant Industry of the 
United States Department of Agriculture conducted 24 
major tests on rail shipments of apples, cantaloupes, 
grapes, lemons, oranges, peaches, pears, strawberries 


* Principal Scientific Aide, Division of Fruit and Vegetable Crops and 
Diseases, Bureau of Plant Industries, Department of Agriculture. 

t These investigations are under the direction of D. F. Fisher, Division 
of Fruit and Vegetable Crops and Diseases, Bureau of Plant Industry, 
U. S. Department of Agriculture. 
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By E. A. Gorman, Jr.* 


U. S. Department of Agricul- 
ture develops drip-meter for 
determining ice meltage in re- 
frigerator cars. Ice meltage cal- 
culated mathematically com- 
pared with drip-meter meas- 
urements obtained from tests 


and lettuce. The studies were made not only on pre- 
cooling and transit refrigeration but also on methods of 
protection against freezing during winter weather. Tem- 
peratures encountered in the course of these tests ranged 
from 47 deg. F. below zero to 117 deg. F. above zero. 
The modified forms of transit refrigeration developed 
in the Department’s work have proved entirely adequate 
and satisfactory in some classes of service and have re- 
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sulted in savings up to $40 or more per car, made up 
principally of savings in ice consumption. In seasons 
when returns are low such savings might conceivably 
represent the difference between profit-and loss. 

In the designing of new equipment and the develop- 
ment of icing methods for the transportation of perish- 


D 


Fig. 1—The drip meter developed by the U. S. Department of 
Agriculture 


able foodstuffs, measurement of ice consumption must 
be considered. Methods of accurately determining the 
rate of ice meltage during transit have not until recently 
been perfected to a point of reliability. It is the purpose 
of this article to describe briefly a method of accomplish- 


Tabte I—Icing Data as Indicated by Weighing the Re-icing 
and by the Use of Drip Meter* 


Total cumulative Meltage Re-icing weight; 


ice meltage Re-icing between icinzgs variation from 

indicated by variation indicated by meter reading 
Day m from 
of Re- meter Re- Per 
test Timeofday Meters icing reading Meters icing Pounds cent 
1 3:55 a. m.t 0 0 0 0 0 0 0 
1 3:55 p. m. 2,230 1,554 -676 2,230 1,554 -676 -30.0 
2 12:00 m. 5,130 4,965 -165 2,900 3,411 +511 +17.6 
3 5:00 a. m. 6,816 6,562 -254 1,686 1,597 -89 -5.2 
3 4:00 p. m. 7,727 7,494 -233 911 938 +21 +2.3 
4 6:15 a. m. 8,751 8,455 -296 1,024 961 -63 -6.1 
4 10:00 p. m. 9,745 9,456 -289 994 1,001 +7 +0.7 
5 7:00 p. m. 10,919 10,638 -281 1,174 1,182 +8 +0.6 
6 7:15 p. m. 12,387 12,129 -258 1,468 1,491 +23 +1.5 
7 FLD Si 12,933 12,821 -112 546 692 +146 +26.7 
8 2:15 a. m. 13,785 13,372 -413 852 551 -301 -35.3 
8 11:00 p. m. 14,577 14,070 -507 792 698 -94 -11.8 


* Test run made with a car load of Valencia oranges moved in ice- 
bunker refrigerator cars from Los Angeles, Calif., to New York, N. Y., 
June, 1936 

+ Time of initial icing. 
weights of ice supplied. 


Initial and all re-icing weights are actual scale 


ing this which has been developed by the United States 
Department of Agriculture. 

Previously, the method used for determining the 
amount of ice used in the refrigeration of test shipments 
was either to weigh it when supplied to the cars or to 
measure the empty space above the ice in bunkers and 
calculate the meltage therefrom, the full capacity of 
the bunkers being known. When cars move under “‘stand- 
ard refrigeration” it is possible to determine approxi- 
mately the rate of ice meltage by the amount of ice re- 
quired to refill the bunkers, which under this service is 
done periodically about once every 24 hrs. Due to vari- 
ous factors the error in such records has been found to 
vary as much as 35 per cent in indicating meltage be- 
tween re-icings (see Table I) for intermediate portions 
of the test. For the total ice meltage during the entire 
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trip, however, this method can be relied upon for trans- 
continental shipments when the ice remaining in the 
bunkers at destination is carefully determined. The 
method is not at all applicable, however, for determining 
the rate of ice meltage in cars moving without re-icing 
in transit. 

It is desirable to ascertain the ice-meltage rate with 
shipments of different commodities, under varying cli- 
matic conditions encountered during different seasons of 
the year and in cars with different types of insulation and 
construction. The practical method developed by the 
Department for obtaining such records is that of measur- 
ing the ice water running out of the drain pipes. This 
has been attempted by various investigators during the 
past 20 years or more, but few of the “drip meters” de- 


Table II—Icing Conditions for Data in Fig. 2 


Day Commodity 
Car Month Day initially iced loaded condition Day re-iced 
A Aug. First (C. 1.)* Second Not precooled Third & seventh 
A Oct First (C. I.) Second Not precooled Third 
B Aug. Third (C. I.) Second Not precooled Sixth 
B Oct. Third (C. I.) Second Not precooled Seventh 
C Aug Second (B. I.)* Second Precooled Not re-iced 
C Oct. Second (B. I.) Second Precooled Not re-iced 


PI I.—Chunk ice. B. I.—Block ice. 


veloped ever reached the stage where ‘they could be 
used for road tests. 

A new type of drip meter, shown in Fig. 1, was de- 
signed and tested by the author in 1934 at the Bureau of 
Plant Industry cold-storage laboratory, Arlington Farm, 
Va. 


Since then a number of these devices have been 
110° 


Atmospheric Temperature 


5 ON ag 


Days of Test (August and October 1935) 


Fig. 2—Comparison of cumulative ice meltages of modified types of 
refrigeration in tests during August and October, 1935, with prevailing 
atmospheric temperatures—See Table II 


used with transcontinental test shipments. In these road 
tests a total of 199,880 Ib. of ice was melted and the in- 
dividual cars were moved over a total of 102,000 miles 
without any serious effect on the performance of the drip 
meters. 
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The device is simple and rugged in construction and 
accurate in operation. As shown in Fig. 1, it con- 
sists of three parts: A filter and sediment collector A, an 
accumulating and flushing tank B, and a disc-type water 
meter C; D and E are hose connections to bunker drain 
traps. Two such devices are used per car, placed one at 
each end on opposite sides. . Drip water from both drain 
pipes of the bunker is conducted to the filter tank of the 
meter by means of rubber hose arranged under the car 
end sills in a manner to avoid fouling any of the truck 
parts. The tanks of the metering unit are fastened to the 
car sills with metal strips and wedged between the side 
sill and the first intermediate sill of the car on the 
underside of the floor superstructure. The water meter 
is secured in a specially constructed stirrup bolted to the 
body bolster. All parts of the device are within the 
clearance limits of the particular car on which it is 
applied. 

The water from the melting ice enters the filter or 
screening tanks where all foreign matter large enough 
to foul the working mechanism of the device is elimi- 
nated. The water then passes into an accumulating or 
flush tank and after rising to a sufficient height causes 
the operation of valves therein, releasing the stored 
water which runs out through the disc type water meter 


Design Features of Lightweight 


at a rate of flow sufficient to produce accurate regis- 
tration. 

In duplicate tests on orange shipments from Cali- 
fornia to New York City in August and October, 1935, 
ice-meltage records were obtained by means of the drip 
meters described. Average fruit temperatures were ob- 
tained by means of electrical resistance thermometers 
placed in strategic zones of the load. Outside air tem- 
peratures were obtained with mercury thermometers. 

Fig. 2 presents some of the results obtained in these 
investigations and permits the correlation of ice meltage 
during any portion of the tests with outside air tem- 
peratures and temperatures inside the car. 

It is believed that the device described will prove 
useful to many engineers who have occasion to make 
similar tests or to determine the relative efficiency ot 
different cars. The drip meter is registered under 
Patent No. 2,057,234 and can be used by anyone secur- 
ing license from the Secretary of Agriculture. 

The arrangements by C. W. Mann of the U. S. De- 
partment of Agriculture at Pomona, Calif., for the trans- 
portation tests of the device described in this article, and 
the cooperation of the California Fruit Growers Ex- 
change and the Pacific Fruit Express Company are here- 
by acknowledged. 


Modern Locomotive Equioment-I 


Tie steam locomotive represents the lowest first cost 
per horsepower of motive-power units, and this fact in 
addition to its reliability and versatility of power has 
made difficult its displacement by other forms of motive 
power. Lately, however, competition is requiring de- 
sign modifications which are not in general use today if 
the steam locomotive is to meet the operating require- 
ments at the ever-increasing high speeds in both freight 
and passenger service. 

This paper discusses the development and research 
problems involved in such design modifications, and 
deals with the mechanical equipment of the steam loco- 
motive. The general objects of-such improvements for 
high-speed operation are to obtain (a) reduced dynamic 
augment on the rails due to rotating and reciprocating 
parts so that it will not be detrimental to the existing 
track structure; (b) improved movement of the loco- 
motive over the track by reducing nosing and fore- 
and-aft vibrations, thereby reducing the’ forces and 
maintenance costs on locomotive parts and track struc- 
ture; (c) increased availability; (d) reduced operating 
maintenance cost; (e) greater acceleration; (f) in- 
creased speeds; and (g) increased tractive force. 


The Timken Roller Bearing Company has been deal-, 


ing for years with the problems of obtaining these de- 
sired improvements in operating characteristics. Co- 
operation of various railroads in this development work 
has resulted in modifications in locomotive design in- 
corporating the application of (a) lightweight recipro- 
cating parts, including the piston, piston rod, and cross- 
head assembly; (b) lightweight main and side rods; 


* Abstracted from a paper on “Modern Locomotive and Axle Testing 
Equipment,” by T. V. Buckwater, J. Horger and W. C. Sanders, pub- 
lished in the Transactions of the American Society of Mechanical En- 
gineers, April, 1937, and presented before the semi-annual meeting, De 
troit, May 17-21, 1937. 
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A discussion of the development 
and research problems invol- 
ved in the design of Timken 
lightweight reciprocating and 
rotating parts for locomotives 


*» 
(c) roller-bearing crosshead pins, main pins, side pins: 
(d) roller-bearing-equipped driver, trailer, engine- and 
tender-truck axles. 

The beneficial results effected in locomotive operation 
through the application of Timken bearings to all axles 
are generally recognized. At the time of this writing. 
two main-line high-speed steam passenger locomotives 
have been in road service for some time with Timken 
lightweight revolving and reciprocating parts, including 
Timken-bearing-equipped crankpins and wrist pins. 
Service results have justified the extension of these ap- 
plications to 53 additional locomotives now being built 
for various railroads, as indicated in Table I wherein 
locomotive specifications and road mileages are given. 
One of the applications is shown in Fig. 1. 


The Importance of Lightweight 
Reciprocating Parts 


The dynamic augment or hammer blow on the rail 
resulting from underbalance or overbalance of rotating 
parts increases with the square of the speed so that in 
going from 70 m.p.h. to 100 m.p.h., a speed increase ot 
41 per cent, twice the dynamic augment is produced. 
Considering that there are certain limiting combined 
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Table 1—Comparison of Weights of Revolving and Reciprocating Parts, Dynamic Augment on Rail, 
and Maximum Horizontal Force on Locomotives Equipped with Plain-Bearing and 
Timken-Bearing Rods 


Railroad P. R. R. N. Y. C. UP: C. B. & Q 
Type 4-6-2 4-6-4 4-8-2 4-6-4 
Class K-4-5 J-1-E MT-1 S-4 
Number of locomotives. 1 1f 1§ 18 g 
Cylinders sizes. me vases res eA AE a ‘ 27 x 28 23% x 28 29 x 28 2N 
Boiler pressure, lb. per sq. in........... 205 250 200 aa 
Driver ‘diameters. init. cae coins. oeb Getic 80 79 73 A a 
— — a a — py — 
Per cent Per cent Per cent , à Per cent 
Plain Timken diff. Plain Timken diff. Plain Timken diff. Plain Timken diff. 
Revolving weight on pin, including crank 
pin, 1b.: f s : t, 
BaCk sean a oes 52 vaca A N a ARY 301 417 +39 298 441 +48 e.ll 468 sA 437 
Intermediate viceatcsswic tsisdleis Sno ean Sha =e Aer ais iis -s oe 833 : tree 
Maia hci has E N EENEN 1,195 Si? 1,579 1,279 -19 casks ISO me 1,305 
Front: soras meae ArGe 321 +13 320 362 +13 sae 397 airs “i 360 
x Total. 3.02 < : i EITA SEAT 1,933 -4 2,197 2,082 -5 Sae 3,208 ose 2,102 
eciprocating weight per locomotive side: a 
Total website. oie sire N 1,473 977 S 1,971 944 -52 2,012 1,083 -46 2,067 995 -52 
Weight balanced on main, per cent.... 19.4 17.5 ae 10.1 10.1 eras 17.2 8.3 tee 19.0 10:0 siete 
Total weight balanced, per cent....... 58.2 52.6 ‘ Kee 37.1 Gya 51.5 33.3 P 57.0 29.9 ose 
Unbalanced weight, Ib................ 615 464 -25 1,239 595 -52 976 723 -26 888 698 -21 
Dynamic mannens MS rail at main wheel 
in 1,000 lb. for: Se 
u EA eN E Ep ee 2g 4.3 -40 5.2 2:5 -52 7.8 2:7 -65 10.4 2.6 -75 
E pi E EEN E E NSA 12.8 7.7 -40 9.2 4.4 -52 13.9 4.9 -65 18.5 4.7 -75 
TON: mip: B: Lay are deere to cDpsesresaface shale analaranane 40% 20.1 12.0 -40 14.4 6.8 -52 21.8 7.6 -65 29.0 7.3 -75 
AE E A A E A S 28.9 17.3 -40 20.7 9.8 -52 31.4 10.9 -65 41.7 10.5 -75 
Maximum horizontal force** on locomotive 
due to unbalanced reciprocating 
weight on bath sides of locomotive 
i 0 s 
PN A A 22.0 16.6 -25 45.3 218 a 41.8 31.0  -26 33.3 26.2 -21 
E E AANA NS 39.1 29.5 -25 80.7 38.7 -52 74.4 551 -26 aoa O a 
TE Ea EA AE NAOT kee 61.0 46.1 -25 126.0 60.5 -52 116.2 86.1 -26 92.5 72.7 -21 
L260 MB wae aa arae or dig aS 87.9 66.4 -25 181.4 87.2 -52 167.4 123.9 -26 133.2 104.8 -21 


* Main-line passenger service mileage to 


+ Main-line passenger service mileage to oe 1, 


anuary 1, 1937—182,000 miles. 
1937— 81,000 miles. 


t There are 50 new locomotives now being built; five are equipped as shown, while the other 45 have Timken reciprocating parts only. 


$ Locomotives being rebuilt. 


© Revolving weight is completely counterbalanced on all of the locomotives shown in this table. 


Cross-balance is used on all except the Pennsyl- 


vania K-4-s locomotive, where a static balance is used on both the Timken and plain-bearing designs. ‘ 


l! Not available. 


** Note: The New York Central is building 50 new 4-6-4 locomotives, designated as Class J-1-F, with 22'%-in, by 28-in. cylinders, 79-in, drivers, 


and 300 or 275 Ib. boiler pressure; 45 of these locomotives have Timken reciprocating parts only, and-5 have Timken revolving and reciprocating 


parts. 
for the Timken parts on the N. 


On the latter 5 locomotives the same revolving and reciprocating weights, dynamic augments and maximum horizontal forces apply as given 
Y. C. 4-6-4 Class J-1-E locomotive in the table. 


static and dynamic rail loads permissible on the track 
structure, the present motive power, with high static 
axle loading, does not permit doubling the dynamic 
augment. At diameter speed, the combined rail load is 
already about the permissible value. 

In addition to the objectionable large dynamic aug- 
ment developed at high speeds, other difficulties arise 
which are evidenced by increased nosing, swaying, and 
fore-and-aft oscillations of the locomotive. Vibrations 
of these types prevent smooth operation and lead to 
increased maintenance costs for both the track structure 
and the locomotive itself. The forces causing these 


ER SEE 


Fig. 1—The Timken rod applica- 

tion on a New York Central 

high-speed streamlined passenger 
locomotive 
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vibrations are proportional to the square of the speed. 

Driving wheels on freight engines are frequently too 
small to balance the rotating parts fully, so that the 
reciprocating weights remain entirely unbalanced. A 
large underbalance will result in excessive dynamic aug- 
ment since every pound of unbalanced rotating parts 
represents a rail blow of about 50 Ib. at diameter speed. 
In addition to this deleterious effect of large dynamic 
augment, this unbalance gives rise to horizontal forces 
which must be transmitted through the locomotive mem- 
bers and track structure. The maximum horizontal 
force on the locomotive frame, axle, and other parts is 
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Fig. 2—Reduced dynamic augment obtained by using Timken roller- 
bearing rotating and reciprocating parts rather than plain-bearing parts 


that due to the unbalanced rotating parts just mentioned 
plus that from the unbalanced reciprocating parts. This 
maximum force is about 70 lb. for every pound of re- 
ciprocating and unbalanced rotating parts. If this force 
were allowed to become excessive at high speeds, addi- 
tional strength in locomotive members would be required. 
Furthermore, these unbalanced weights result in forces 
producing nosing and fore-and-aft vibrations of the lo- 
comotive, although the long and heavy wheel base may 
tend to reduce the nosing. 

The driving wheels on passenger locomotives are 
large enough to be properly balanced for all rotating 
weights and an ample percentage of the reciprocating 
parts. If a small percentage of the reciprocating parts 
are balanced, to favor a low dynamic augment, then the 
horizontal forces on the locomotive frame and running 
gear as well as vibrations from nosing and fore-and-aft 


Table II—Comparison of Weights of Plain-Bearing and 
Timken Rods 


Side rods Main rod 
——_s Ă-— -—— ae = 
Plain Plain x 
bearing Timken bearing Timken 
Weight on main pin, 1b... 556 338 581 319 
Weight on front pin, 1b. 190 150 S iS 
Weight on rear pin, lb. 17 150 scale avant 
Weight on crosshead pin, ies sans 422 210 
Total lb. anas anih 922 638 1,003 529 


movements would be excessive, although the use of the 
two-axle trailer trucks may improve the nosing condi- 
tion. Thus, we come to the conclusion that counterbal- 
ancing offers no complete solution to the problem since 
it is merely a compromise between balancing for the 
vertical and horizontal forces. 

This means that higher speeds will require either a 
reduction in the weight of the reciprocating and rotating 
parts, or improved and strengthened locomotive and track 
structure. Obviously, the former is the logical and eco- 
nomical procedure to follow, and such was the basis for 
the development of the Timken lightweight design. 
Weight reductions in reciprocating parts of 1,072 Ib. 
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per side and up to 52 per cent of the conventional de- 
signs have been made as shown in Table I. The very 
favorable dynamic augment curves for the lightweight 
application in comparison with those for the heavy de- 
sign it replaced are given in Fig. 2 for the axles of main 
driving wheels of locomotives given in Table I. The 
curves show in general that it is possible by the reduc- 
tion in weight to increase the diameter speed of steam 
locomotives by about 35 m.p.h. without change in dy- 
namic augment. 


Design of Lightweight Reciprocating Parts 


The general arrangement of the application of light- 
weight revolving and reciprocating parts is shown in 
Fig. 1. The shapes of all the parts deviate considerably 
from conventional design and are determined by the 
proper distribution of metal to give maximum strength 
with minimum weight so far as this is consistent with 
good forging and machining practice. 1 

The eye ends of the rods are deep and narrow I- 


PL. BRG. TIMKEN 
SIDE RODS 


PLAIN BEARING MAIN ROD 


“>-LESS ECCENTRICITY @ WITH TIMKEN RODS 


Fig. 3—Comparison of Timken lightweight rod design and decreased 
eccentricity of loading with plain-bearing rods for a 4-6-4 high-speed 
passenger locomotive 


sections which efficiently give considerable rigidity and 
low bending stresses. This feature is to be contrasted 
with the usual wide and heavy rectangular section re- 
quired to obtain the customary low plain-bearing pres- 
sures, which contribute to large bending stresses in the 
column section due to eccentric loading possible over 
the wide ends, as illustrated by Fig. 3. A comparison 
of the weights of plain-bearing and Timken rod is given 
in Table II. The column stresses due to eccentric load- 
ing are reduced to a very low value because the narrow 
width of the rod ends and their simple knuckling action 
on the outer race of the bearing permit very little ec- 
centricity. This knuckling action takes place on a *4¢- 
in.-thick rolled-strip phosphor-bronze bushing pressed 
into the rod eye and crowned on the surface floating 
over the outer bearing race. The column portion of the 
rods is an I-section, and, to carry the column and centri- 
fugal stresses economically it is tapered from a center 
straight portion to a width of about six-tenths as great 
at the ends. The usual knuckle-pin joints in side rods 
and the usual oil and grease holes through the rod eye. 
which introduce high local stresses and are the cause 
of many rod failures, have been eliminated. The rear 
side rod is located in a plane outside the main rod as 


_ 1A complete description of Timken roller-bearing rods was published 
in the Railway Mechanical Engineer, December, 1935, pp. 490-494. 
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a means of reducing the bending stresses and bearing 
load on the main crankpin. 

The crankpins are made of thin-walled and tapered 
tubular sections. The crankpin bearings are of the usual 
Timken tapered design and are fitted directly to the 
crankpins. The crosshead pin also functions as the 
inner race of the bearing. The piston rod is a thin- 
walled tube. The usual massive one-piece cast-steel 
crosshead is entirely redesigned, eliminating the taper- 
key connection and using a two-piece construction of 
thick plates die forged to proper shape.2 The conical 
piston is a forged and rolled shape of comparatively thin 
sections and its extremely low weight permits very suc- 
cessful operation with only two piston rings. The thin 
plate section of the piston permits deflections several 
times as great as the usual piston, and this is of value 
in reducing stresses when water is carried over from 
the boiler or from condensation in the cylinder. Com- 
parison photographs of reciprocating assemblies for the 
conventional and Timken lightweight designs are shown 


Fig. 4—Comparison of Timken design with conventional design of 
reciprocating parts for a 4-6-4 high-speed passenger locomotive 


in Fig. 4. Table III gives the comparative weights of 
the two assemblies shown in Fig. 4. 

Before such service applications could be made on the 
driving and running gear it was necessary to give con- 
siderable study to (a) the selection of the proper ma- 
terials and heat-treatment, (b) methods of manufacture, 
and (c) testing to facilitate stress analysis of the va- 
rious members. 

The material selected for the rods, pistons, and prin- 
cipal members constituting the revolving and reciprocat- 
ing parts is Timken high-dynamic steel of a Cr-Ni-Mo 
type, having the following nominal chemical analysis: 
0.37 per cent C; 0.70 per cent Mn; 0.27 per cent Si; 
0.75 per cent Cr; 1.60 per cent Ni; 0.25 per cent Mo. 
The approximate heat-treatment of all steel parts is a 
quench in caustic-soda solution or oil at 1,440 deg. F., 
after which a tempering treatment at 1,200 deg. F. is 


3 The light-weight Timken crosshead assembly was described in the June 
18, 1937, Railway Age Daily Edition, page 1004-D101 
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given. The average physical properties of this steel are 
shown in Table IV, and for comparison purposes similar 
properties are given for an aluminum alloy and for 
plain-carbon-steel forgings in accordance with A.A.R. 
specifications. 

The driving rods, piston, and crosshead are all die 


Table I1I—Comparison of Weights of Timken and Plain- 
Bearing Reciprocating Parts 


Weight of Weight of 


plain-bearing Timken steel 


Part parts, Ib. parts, lb. 
Crosahead assembly 4.062 2540<.00sb 75080452058 754 367 
Piston, piston rod, and parts is 765 350 
Front end of main rod 422 210 
Union link and bushing 30 17 
Eae T AEN, A ase ae 1,971 944 

PETTEE aA TEN EAA 00 48 


forged; the piston rod is made from cold-drawn steel 
tubing, and the crankpins are hammer forgings. In order 
to obtain the beneficial effects of grain flow, the develop- 
ment of die shape and forging technique was required. 
The uniform and maximum strength characteristics ob- 
tained by favorable grain flow is indicated by the fact 
that the maximum and minimum’ test results of speci- 
mens taken from 13 points around the eye of a side rod 
were: Yield point, 119,500 Ib. and 127,500 Ib. per sq. in., 


Table IV—Average Physical Properties and Strength-Weight 
Factors of High-Dynamic and Other Steels 


Timken high- Plain 

dynamic carbon, Aluminum 

7 Cr-Ni- A.A.R. alloy, 

Properties Mo spec. 25 ST. 

Yield point, Ib. per sq. in......... 115,000 55,000 35,100 

Strength-weight ratio .......... 14. -00 : 

Tensile strength, lb. per sq. in..... 132,000 90,000 55,100 

Strength-weight ratio .......... 16.80 11.50 19. 

Endurance limit, Ib. per sq. in..... 62,000 39,000 12,600 
_ Štrength-weight ratio .......... 7.90 5.00 4.60 
Elongation in 2 in., per cent...... 22.00 28.00 13.70 
Reduction in area, per cent....... 65.00 S000: vamer 
Brinell hardness ................ 285.00 160.00 110.00 
Specific gravity 2... sei sseeceess 7.85 7.85 2.77 


respectively ; ultimate strength, 136,500 lb. and 142,000 
Ib. per sq. in., respectively; elongation, 19.5 and 22.5 
per cent, respectively, and reduction of area, 52.8 and 
61 per cent, respectively. 


Axle Design 


The fatigue strength of axle assemblies, particularly 
the weakening effect due to the press fit of the wheel on 
the axle, and the impact forces on axles at high speeds 
are being studied in full size assemblies by testing them 
in the locomotive axle testing machine recently installed 
in the Timken Research Laboratories. 

These studies are being made on a testing machine 
capable of determining the fatigue strength of full-size 
locomotive axle assemblies 8 ft. long and up to 14 in. in 
diameter. Axle fatigue failure develops within the wheel 
fit just inside the inner wheel-hub face. The general 
nature and the location of the axle failure produced on 
this machine is comparable to that produced under actual 
service conditions. However, at the time this paper was 
written, sufficient data had not been obtained to justify 
even preliminary conclusions regarding the fatigue 
strength of full-size axles. A complete description of this 
axle-testing equipment was published in May, 1937, is- 
sue of the Railway Mechanical Engineer. 

[This concludes Part I of this paper; the second part, 
devoted to a complete discussion of the factors involved 
in the design of Timken lightweight reciprocating and 
revolving parts, will be published in a subsequent issue.— 
Editor. | 
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Determining the 


Strength of Riveted Patches’ 


HR 1vETED patches have for many years been recognized as 
an economical and practical repair of boiler shells and 
boiler drums containing localized defects. When trouble 
has been experienced with patches after they have been 
installed, it has been traceable to the conditions re- 
sponsible for the original defect; to details of the repair 
procedure in the preparation of the plates foyming the 
patch seam, such as poor fitting, improper drilling and 
insufficient scarfing; or to defects in the metal of the 
shell or patch. 

The following discussion of riveted patches deals 
with material, workmanship, and design, in that order. 


Material 


Patch material should be fire-box or flange steel, never 
steel of unknown or inferior quality, and should be of 
the same thickness as the plate to be repaired. If the 
original plate is dangerously reduced in thickness because 
of corrosion, patching should not be attempted, even to 
continue the boiler in service until new equipment can be 
obtained, without the approval of persons fully experi- 
enced in judging the dependability of such temporary re- 
pairs. Boiler shops must be prepared to produce a copy 
of the steel maker’s test reports for all material used in 
boiler repair work. If it becomes necessary to divide a 
plate so that a part of it will not bear a “steel maker’s 
brand,” an authorized boiler inspector or steel manu- 
facturer’s representative should be called to witness the 
transfer of the brand before the plate is cut. 

Rivets, patch bolts, and staybolts must be made of 
material of good quality. 


Workmanship 


In each case the distorted sheet should be straightened 
to the greatest extent its condition will permit, so that 
the section removed and the patch will be no larger than 
necessary. A patch should be placed on the inside of 
the sheet when it is possible to do so, except that if a 
blow-off connection is included, the patch should be 
placed on the outside of the sheet. If the part of the 
shell that needs strengthening is not exposed to the 
products of combustion nor affected by deposits from 
the boiler feedwater, it is not necessary, when applying 
a patch, to remove the defective plate, unless it is 
greatly distorted. 

All rivet holes should be drilled full size or the holes 
may be punched not to exceed % in. less than full size 
for plates over 546 in., and % in. less for plates %6 in. 
or less in thickness, and then reamed to full size with the 
patch in place. Rivet holes are usually 4 in. greater in 
diameter than the normal diameter of the rivet, but a 
W% in. difference is preferable when rivets are of uni- 
form size. The foregoing specifications for riveted work 
are those in the A.S.M.E. Boiler Code, covering new 
construction. 

Rivet holes for patch seams may be countersunk, if 
desired, but the angle of the chamfer with the longi- 
tudinal axis of the hole should not exceed 45 deg. and 
the depth should be no greater than half the thickness of 


* From an article published in the July issue of The Locomotive, a 
publication of The Hartford Steam Boiler Inspection and Insurance Co. 

+ Assistant chief engincer, boiler division, Hartford Steam Boiler In- 
spection and Insurance Co. 
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By J. P. Morrison; 


Discussion of the material, 
workmanship and the design 
of riveted patches — Some ex- 
ample calculations of typical riv- 
eted-patch problems included 


the plate. The excess strength of the ligaments between 
the rivet holes over the strength of the rivets, is such that 
no deduction in the calculated efficiency need be made on 
account of material removed in countersinking the holes. 

Rivets, patch bolts, or staybolts may be used in 
“riveted” seams in stayed or braced surfaces such as are 
found in locomotive type and vertical tubular boilers. 
If staybolts are used in lieu of rivets in a seam, there 
should be a rivet or a patch bolt between each staybolt 
and the next adjacent staybolt, and the staybolts should 
be installed after the riveting or patch-bolting has been 
completed. 

When possible, the edges of a patch should be chipped 
or planed to the proper bevel for caulking before the 
patch is fastened to the boiler. 

A riveted patch should be tight under a hydrostatic 
test equivalent to the working pressure before any seal 
welding is done. In the event that seal welding is ap- 
plied, the metal should be deposited in a single bead 
having a throat not less than %@ in. nor more than ie 
in., since contraction stresses resulting from the use of 
numerous and heavy beads of seal welding contribute to 
failures. The plate should be at a temperature of at least 
60 deg. F when any welding is done. A properly applied 
patch, however, should not have to be seal welded to se- 
cure tightness. 

When three or more plates over-lap at a seam, it is 
necessary to scarf the center plate to a feather edge (a 
reduction in thickness to 44» in. or less) the entire width 
of the lap. The thickness of the scarfed plate may be 
reduced to one-half of its normal thickness at the lap 
rivet hole next to the scarfed edge. 

The width of the lap of two plates forming a single- 
riveted patch seam has been the subject of disagreement. 
Some designers hold to the rule of three times the di- 
ameter of the rivet hole, which applies to longitudinal 
seams, while others favor a narrower lap, such, for in- 
stance, as one meeting the requirements for a girth seam. 
which is 2.5 times the diameter of the rivet hole. Those 
ideas are based upon the crushing load, tending to dis- 
turb the section of the plate between each rivet hole and 
the caulking edge or the edge of the inside lap. and take 


- into consideration stresses due to poor operating condi- 


tions such as over-heating, rather than the stresses due 
to pressure alone. 

The resistance to heat transfer through two plates 
forming an excessively wide lap is greater than through 
plates forming a narrower lap. Accordingly, there is an 
advantage in using a comparatively narrow lap, that is. 
one approximately 2.5 times the diameter of the rivet 
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hole to avoid over-heating the edge of the plate and con- 
sequent fire cracks. The over-heating in any case is re- 
duced to a minimum by keeping the inside surfaces clean, 
but, as a general statement, the original difficulty develops 
as the result of scale or oil or both, so that the patch is 
likely to be subjected to the same over-heating as the shell 
plate. 

Seams of patches not exposed to the products of com- 
bustion may be similar to the corresponding seams of 
the boiler, and in most cases should be at least double- 
riveted. 

Design 

In “The Locomotive” for July, 1897, and again for 

July, 1908, there were articles on the design and strength 


of diagonal joints. The thoughts then expressed were di- 
rected toward the use of helical seams in boiler construc- 


Sketch of patches as viewed from zh 
outside the boiler or vessel 
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tion, rather than to the design of diagonal seams of 
patches, but the subjects are so closely allied that in a 
general way stresses developing in one kind of seam are 
found in the other. 

In patch terminology the “length” of the patch is the 
dimension parallel to the longitudinal seam and the 
“width” is that parallel to the girth seam, regardless of 
which dimension may be the longer. 

Experience with patches indicates that, if the maxi- 
mum length of the patch between rivet center lines (the 
dimension L as shown in Figures 1, 2 and 3) does not 
exceed 24 in., it is not necessary to give specific con- 
sideration to the strength of the diagonal patch seam, if 
the proper materials are used, the workmanship is good, 
and the diameter and spacing of the rivets is normal for 
the thickness of plate. 

When a patch is being designed, it should be kept in 
mind that the best results are obtainable with crescent, 
oval, triangular or diamond shaped patches with a width 
at least twice the length and all “corners” well rounded. 

Writers have applied various terms to the relation be- 
tween the efficiencies of circumferential, diagonal and 
longitudinal seams when comparing one with the other. 
In the interest of simplicity, reference herein will be 
made to circumferential efficiency, diagonal efficiency or 
longitudinal efficiency, when referring to the efficiency of 
a seam. 

In determining the required efficiency of a diagonal 
seam, it is necessary to know the angle that this seam is 
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to make with a seam of known efficiency. Some writers 
refer to the angle formed with the girth seam, while 
others refer to the angle made with the longitudinal seam 
or with a line parallel thereto. The diagonal efficiency 
should be based upon the latter angle, because the longi- 
tudinal efficiency is of most importance in the calculations 
made to determine the maximum safe working pressure 
of the boiler. 

The present boiler rules in some jurisdictions use the 
diameter of the boiler in determining the angularity of a 
diagonal seam. However, since the angle of a seam de- 
pends upon the angle given it when the sheet is laid out 
“in the flat” and since that angle remains constant re- 
gardless of the diameter of the boiler upon which the 
patch is placed, the diameter of the boiler is not a con- 
tributing factor. A 

In order to simplify the designing of patches and to 


a 


Section THro ¢ A-B 


Fig.2 
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avoid the necessity for dealing with angles and the tri- 
gonometric functions of angles, tables of efficiencies and 
factors (Tables I and II) have been prepared. 

The necessity of designing a patch occurs after weak- 
ening or distortion of the boiler shell. The size and 
shape of the patch are, therefore, predetermined to a 
large extent by the area of the defect. In addition, the 
length and width, as herein defined, determine the di- 
rection of the patch seam. Accordingly for the practical 
designing of patches, the plan recommended is based on 
the relation of the longitudinal dimension L and the cir- 
cumferential dimension W in the following formula: 


Liw = x* 
thereby eliminating the necessity for measurement or cal- 
culation of angles. 

The factors upon which the diagonal efficiencies of the 
seams are based are shown in Table II, Column K, for 
as many combinations of L and W as are necessary for 
any desired shape or size of patch. The closest factor 
should be used if the formula L/W = K gives a factor 
between two of those given in the table, or, the factor 
may be determined by interpolation. (See problem 3.) 

If a patch is oval or diamond-shaped, it may be con- 


t In the interpretation considered and approved by The National Board 
of Boiler and Pressure Vessel Inspectors, the formula W/L = C and the 
angle made by the diagonal seam with the girth seam are used. This 
method requires different factors for Table IT, but the results in solving 
any problems are the same. 
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sidered as two patches, using half the longitudinal dimen- 
sion as L in determining the constant K. Also, if a patch 
of that description projects in both directions from the 
girth seam, as illustrated in Fig. 1, L should be measured 
in each direction from the line of rivet centers of that 
seam. 

Table If, Column F-1I (for vessels in which approxi- 
mately 75 per cent of the end load is carried by head-to- 
head braces, tubes or an internal furnace) and F-2 (for 
vessels in which the heads and shells carry the entire 
load), give factors representing the relation of the effici- 
ency of the longitudinal seam of a boiler which is to be 
repaired and the efficiency of the patch seam appearing 
in column e of Table I. That relation or factor of rela- 
tive efficiency is found by dividing the boiler-seam 
efficiency by the patch-seam efficiency thus: 


F-1 longitudinal efficiency of the boiler seam 


or =n = Seah S 
F-2 longitudinal efficiency of a seam similar to the patch seam 


The longitudinal efficiency of the boiler seam is cal- 
culated in accordance with the A.S.M.E. Boiler Code 
rules, while the normal or longitudinal efficiency of the 
patch seam is readily obtained by the use of Table I, 
using the same plate thickness, diameter of rivet hole and 
pitch of the rivets for the patch as for a similar seam 
for the vessel itself. Efficiencies in Table I are for 
single-riveted seams. 

The factors of relative efficiency in Column F-1 are 
based upon the following formula for F-1, developed to 
include consideration of those longitudinal forces over 
and above the load carried by the tubes, through-rods, 
and similar head-to-head supports. Of course, no credit 
can be given for diagonal braces, unless such braces 
extended from the head to the shell in such a way as to 
support the surface to be patched. 


1 


F-1 = — 
V cos? a + 015625 sin? a 


The factors of relative efficiency in Column F-2 were 
calculated from the following formula which applies to 
diagonal seams of patches to cylinders with unbraced 
heads, such as a drum of a water-tube boiler. 

2 
F2 = ——___ 
V1+3cos*a 


The formulas for determining F-1 and F-2 are given 
here merely as a matter of information. The use of the 
tables of factors simplifies the calculations. 

The values for the efficiency of the seam given in the 
fourth column of Table I represent the strength of the 
rivets in some cases and the strength of the net section 
of the plate in others, depending upon which is weaker. 
There may be cases in which the range of combinations 
of plate thickness, rivet diameter, and rivet pitch, is such 
that the choice of one rivet diameter results in a weak 
net section and a high rivet shear, while the choice of a 
smaller rivet has the opposite result. In such cases it is 
best to select the larger rivet, because the shearing stress 
in the rivet of a diagonal seam is relatively greater than 
the tension stress in the diagonal ligament between the 
rivet holes. 

Given certain of the items necessary for the specifica- 
tions of a patch, it is possible from Tables I and II to 
derive the other information necessary, whether for the 
purpose of designing a satisfactory patch or for checking 
the strength of a patch already in place. The problems 
at the end of the article illustrate the procedure to be 
followed. 

The relation between the longitudinal efficiency and 
the diagonal efficiency of a seam, or the factor represent- 
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ing that relation, depends upon the relation between the 
girthwise stress seeking to tear the object apart along a 
horizontal line, and the longitudinal stress seeking to 
separate the plate or seam in a girthwise direction. 

A water-tube boiler having unbraced heads has a girth- 
wise stress twice the longitudinal stress, and accordingly 
a standard-design girth seam may be said to be twice as 
efficient as a similar longitudinal seam. 

A diagonal seam making an angle of 45 deg. with the 
longitudinal seam and the same angle with the girth seam 
would have an efficiency 26 per cent greater than the 
efficiency of a longitudinal seam of the same design, 
as shown in Table II, F-2 for the factor .500 which is 
that for the 45-degree angle, made by a patch having a 
width equal to twice the length. 

However, if the tubes and through-rods of a horizontal 
tubular boiler, for example, are carrying 75 per cent of 
the longitudinal or end stresses, a diagonal seam forming 
a 45-deg. angle would have a diagonal efficiency 40 


. per cent greater than the efficiency of a similar longi- 


tudinal seam, because the diagonal seam carries no more 
Table I — Riveted Patches — Seam Efficiency 
Single-Riveted Seams 


itudinal 
Plate -Rivet hole Pitch of efficiency of 
thickness diameter rivets patch seam 
t e 
1/4 11/16 1 7/8- 63.3 
9/32 3/4 1 7/8 60. 
5/16 3/4 1 7/8 60. 
11/32 13/16 1 15/16 58. 
3/8 13/16 115/16 57. 
13/32 7/8 2 1/16 57.5 
7/16 15/16 2 1/4 56. 
15/32 15/16 2 1/8 55.5 
1/2 1 2 1/4 $2.5 
9/16 1 1/16 2 3/8 53. 
19/32 1 1/16 2 1/4 52.8 
5/8 1 1/16 2 1/4 50.5 
21/32 1 1/16 2 5/16 51.4 
11/16 1 1/8 2 5/16 51.4 


"TS 55,000 Ib. SS 44,000 Ib. 


(See Table II, F-! 


than 25 per cent of the end load. 
opposite .500 for K.) - 

If the length of a patch is to exceed 60 in.. con- 
sideration should be given to the use of a sheet having a 
width equivalent to five-eighths of the circumference of 
the boiler and with longitudinal seams of a design similar 
to that of the original boiler seams. 

When rebuilding the furnace walls after a repair of 
this kind, dependable means should be provided to protect 
the new longitudinal seams from the products of com- 
bustion. 

In designing any patch, three or four rivets on a 
longitudinal line should not be considered as affecting the 
diagonal efficiency of the patch seam, because it is almost 
impossible to secure tightness by caulking a sharp corner, 
and it often is necessary to have from one to four rivets 
on a line at right angles to the girth seam in order to 
round out the circumference of the patch. Figs. 1 to 3 
show the characteristic rounded corners necessary for 
good patch design. 

If a patch having diagonal seams is riveted to the 
shell of a boiler in which the head-to-head braces or 
tubes or both carry 75 per cent of the end load, and the 
diagonal seam forms an angle of 60 deg. or more with 
the longitudinal seam of the boiler (in which case L/F 
would be less than .288), the strength of the seam may 
be disregarded, provided the workmanship is satisfactory 
and the design is normal for the vessel to be patched. 

If the diagonal scam forms an angle of 30 deg. or less 
with the longitudinal seam of the boiler (in which case 
L/IV would be .866 or over), the factor expressing the 
relation of the strength of that diagonal seam to a longi- 
tudinal seam of similar design is so small that the 
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diagonal efficiency may be disregarded and the strength 
of the boiler as a whole based upon the efficiency of such 
a seam considered as a longitudinal joint. When such a 
repair is contemplated and a material reduction in pres- 
sure is not desired, it is recommended that one of three 
things be done: (1) That a patch be installed having 
an L/W factor K not more than .500 (for a 45-deg. 
angle, (2) that a five-eighths ring or a complete ring be 
substituted, or that (3) a new boiler be installed. 

The three figures illustrate how patches of proper 
design may be correctly installed. 

Fig. 1 represents a method of applying a patch to in- 
clude a part of each sheet adjacent to a girth beam. It 
will be assumed that there has been serious deterioration 
as the result of over-heating, bulging, fire cracking and 
corrosion, so that repairs are needed to both sheets. The 
use of a single patch, somewhat oval in shape, simplifies 
the repair, but the scarfing of the patch plate where it 
is inserted in the old sections of the girth seam requires 
extreme care. The patch sheet forms the inside lap of 
the front seam and forms the outside lap of the rear 
seam. It will be noted that the calculation of the strength 
of the diagonal or oval seam is based upon L/W con- 
sidering L as the length of the patch in each direction 
measured from the center line of rivets of the girth seam. 
This same sort of a patch may be easily adapted to a 
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L = Longitudinal dimension of patch between rivet centers. 
K` = Circumferential dimension of patch ween rivet centers. 
F-1 = Factor where 75 per cent of the end load is carried b, through 
braces or tubes. 
F.2 = Factor where heads and shells carry entire load. 
K=L/W;L =WK; W =L/K. 


location away from any riveted seam by following the 
principles heretofore outlined. 

Fig. 2 shows a crescent-shape patch with the girth 
seam used as one of the patch seams. 

Fig. 3 illustrates a method of patching the rear course 
of a horizontal tubular boiler where the patch is to in- 
clude the blowoff connection. It will be noted in this 
case that it is necessary to scarf the boiler shell plate 
where the patch, shell plate and head lap at each end 
of the patch. 


Examples of Calculations of Riveted Patches 


Problem 1. Design of Patch—A triangular patch is 
to be placed on the fire sheet of a horizontal return tubu- 
lar boiler having shell plate 74g in. thick, and longitudinal 
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seam efficiency 74 per cent. The length of the patch is 
to be 36 in. and a reduction of pressure is to be avoided. 

Find the width W of a patch to be applied, using a 
single-riveted seam of normal design. , 

Referring to Table I, we find that a %46 in. plate with 
156 in. diameter rivet holes and pitch of a 214 in. gives 
a seam efficiency of 56 per cent. 

The factor of diagonal efficiency is found by dividing 
the longitudinal efficiency of the boiler seam by the longi- 
tudinal efficiency of a seam similar to the patch seam or 
.74/.56=1.32. 

From Table 2 in Column F-1, we find a factor of 1.32 
requires an L/W constant of .575. 

As L/K=W’, 36 in./.575=62.5 in. 

Accordingly, as the length of the patch is 36 in., its 
girthwise dimension or width must not be less than 62.5 
in., if the boiler is to be permitted to carry its present 
pressure. 

Problem 2. Pressure Allowance on an Existing Patch 
—A horizontal tubular boiler has a patch 30 in. long by 
48 in. wide. The patch is of crescent shape and has 
single-riveted seams. 

The boiler shell plate is 3% in. thick, the longitudinal 
seam is of the double-riveted butt strap type having an 
efficiency 82 per cent, and the safety valve pressure is 
125 1b., but can be reduced to 110 Ib. without interfering 
with the operation of the plant. 

What maximum working pressure may be allowed on 
the boiler, if the single-riveted patch seam has 1%@ in. 
diameter holes pitched 1 156 in. apart, giving a longi- 
tudinal efficiency of 57 per cent? 

The constant, from which a factor of diagonal effici- 
ency for the single-riveted seam is found, is determined 
by dividing the length of the patch by the width (L/H’ 
=K) or 30/48 equals .625. 

There is no constant .625 in Column K so the closest 
constant is selected which is .617 and the corresponding 
factor in Column F-1 is 1.28. 

Since the patch seam would have longitudinal efficiency 
of 57 per cent and a diagonal factor of 1.28, its diagonal 
efficiency is .57 X 1.28 which equals .73 or 73 per cent. 

The pressure permitted on a boiler varies directly as 
the seam efficiency. Accordingly, (.73/.82) X 125 
equals 111 Ib. pressure. 

The boiler may be continued in service with the safety 
valve adjusted to 110 or 111 Ib. 

Problem 3. Design of a Patch for a Water Tube Boiler 
Drum—A patch is required for the shell of a longitudinal- 
drum water-tube boiler. Sections of the plate having a 
total length of 36 in. (making L 18 in.) are to be re- 
moved on each side of a girth seam. The patch will be 
oval in shape. A reduction in pressure would necessitate 
replacing the boiler. 

The shell plate is %¢ in. in thickness with a double- 
riveted butt-strap longitudinal seam having an efficiency 
of 82 per cent. 

What will be the width of an oval patch? 

From Table I we find a single-riveted lap seam in 745 
in. plate, 1%, in. diameter rivet holes, 214 in. pitch, has 
an efficiency of 56 per cent. 

The factor of diagonal efficiency is found by dividing 
the longitudinal efficiency of the boiler seam by the longi- 
tudinal efficiency of the single-riveted patch seam; there- 
fore, .82/.56 equals 1.46. 

Table 2, Column F-2, has no factor 1.46, but there is 
a factor 1.45 which corresponds to the constant .325 and 
there is a factor 1.47 which corresponds to constant .312, 
Pa interpolation, a constant for factor 1.46 would be 


As the patch is to be oval, the width of the patch would 
be IV=L/K or 18/.318=56.6 in. 
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EDITORIALS 


Readers as 
Editors 


This particular part of the Railway Mechanical En- 
gineer is restricted to comment by editors. But what do 
our readers think about current problems and tend- 
encies? What difficulties are giving them special con- 
cern, and what are they doing to overcome these dif- 
ficulties ? 

Without special thought or preparation on our part, 
the Gleanings page, consisting of high-spot paragraphs 
from letters in the editor’s mail, was started a couple 
of years ago. These paragraphs, unsigned in order to 
protect the writers from any possible embarrassment, 
have met with cordial response by our readers, prob- 
ably because they express in their own way the thoughts 
and feelings of their associates performing the actual 
work out in the field. The Gleanings page long ago 
passed from its experimental stage and has become one 
of our features. May we express public appreciation, 
therefore, to those who unconsciously, in most cases, 
have assisted in making such a valuable contribution 
to our columns. 


A Tarning Point- 
An Opportunity 


Once again, after an interval of several years, the 
supervisors of the mechanical departments of American 
railroads will gather in late September for the conven- 
tions and joint exhibit of five mechanical associations. 
To the many hundreds of railroad men who, because 
of the adverse economic conditions since 1930, have 
been denied the inspiration of personal contact with 
fellow-supervisors from other parts of the country 
these meetings will mark an occasion of outstanding 
value to them in their work. No one can deny the 
actual dollars and cents value of an opportunity to 
“swap” ideas and bring back to his own shop an idea 
for the solution of a problem that may have troubled 
a man for many months. So much for the value of 
association meetings. There is another matter of im- 
portance to be considered at this time. 

Supervisors who have been connected with these as- 
suciations in the past have heard a great deal of com- 
ment during the depression about proposals for con- 
solidating or even abandoning some of these groups. 
In all fairness to railroad managements and the of- 
ficers responsible for policies and expenditures it must 
be admitted at the outset that as one looks back over 
the work and conduct of many railroad conventions be- 
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tween 1919 and 1930 it might not be too difficult to 
discover logical reasons why some railroad officers 
were beginning to question the worth of these meetings. 
It is no secret that many mechanical officers were and 
still are not in favor of sending their men to such meet- 
ings and in very few cases is it a matter so much of 
personal prejudice as of business judgment. Only re- 
cently an officer known and respected for his broad 
vision and the efficiency of his organization remarked 
that unless certain of the mechanical associations soon 
recognized the necessity of developing meeting pro- 
grams of more interest and real technical value their 
continued existence is a matter of question. These 
are not particularly pleasing facts but they are none 
the less important. 

As the reports on the preparation of programs for 
the meetings of the five associations to be held in late 
September come in it is apparent that the several asso- 
ciation officers realize the urgent necessity of presenting 
material of unquestionable quality in order to build up 
these organizations again to the positions of prestige 
and influence they once held. These 1937 meetings 
may prove to be a turning point in the affairs of some 
of these associations. 

Through the past seven years their activities have 
been at a low ebb during a time when some of the 
most radical developments in railroad history have come 
into being. This very situation offers an exceptional 
opportunity this year to plan a group of meetings of 
such absorbing interest and value to the railroads that 
they will leave no doubt in the minds of the higher 
officers of the service that can be rendered in the future 
by encouraging this type of association work. 

Sometimes it looks as though many of our railroad 
supervisors are too close to their everyday jobs to be 
conscious of the opportunities that lay in their path. 
Too seldom do they realize that, after all, they con- 
stitute, collectively, one of the most important links 
in the chain of railroad organization. They are the 
men on whom management must rely to carry out the 
myriad of details involved in successful and profitable 
operation. It is for the purpose of providing a melting 
pot in which the individual ideas of these men may he 
refined and from which they may be disseminated for 
the benefit of others that the so-called “minor” asso- 
ciations came into being. All of that vast field of en- 
deavor which may be classified as operation and prac- 
tice in railroading is the legitimate ground in which 
these minor associations may work. 

It is not the function of these associations to decide 
policies, effect working agreements between railroads. 
or set standards for material and design of equipment 
but rather to plan their activities in such a way as to 
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bring to light out of the experience of their members 
the practicability of the methods that must be employed 
to maintain equipment designed by others under stand- 
ards and regulations established by others. The suc- 
cess or failure of equipment maintenance depends, to 
a large extent, upon intelligent supervision. 

Any discussion of this subject should not be con- 
cluded without mentioning the value of association work 
to the members as individuals. It provides a medium 
through which they are bound to broaden their outlook. 
Through the competition of ideas between equals they 
learn the value of tolerance, so necessary in the de- 
velopment of true leadership and co-operation with 
others. The opportunities in association work for the 
development of self confidence in the exercise of leader- 
ship are almost numberless. All through the years 
among the most prominent railroad officers are those 
who have labored in the interests of their respective 
associations. Who are the supervisors of today but the 
officers of tomorrow ? 

The value to the railroad of these organizations in 
the development of men alone is too great to permit 
them to be permanently discontinued and the responsi- 
bility on the part of those guiding their affairs at the 
present time to see that the programs for this year’s 
meetings command the interest of every supervisor and 
the respect of every officer is great. If this opportunity 
is grasped, the place of these associations in the railroad 
field should be established for years to come. 


Railway-Shop Applications 
Of Cemented-Carbide Tools 


The use of cemented-carbide tools in railroad shops, 
particularly locomotive shops, is rapidly increasing with 
the realization that these tools can effect production 
savings on machines employed for a variety of work 
involving the same as well as different kinds of metals. 
Although these tools show their best qualities on ma- 
chines which can be run at high speeds, they can also 
show distinct savings where the only advantage is the 
greatly increased length of tool life between grinds. 
This latter fact is especially true where the tools can 
be applied to machines the mechanical condition of 
which is such that extremely high speeds cannot be 
maintained due to resultant vibration which is detri- 
mental to higher-priced cemented-carbide tools. How- 
ever, certain speed increases can be made even though 
such speeds are much lower than those the tools are 
capable of handling. This again is an advantage in- 
asmuch as the life of the tool is extended beyond that 
which could be obtained if the machine were run at 
its maximum speed, thereby increasing further the pro- 
duction per tool between grinds while at the same time 
it will show a saving from whatever speed increases 
are possible within the ability of the machine to do 
the work without vibration. 
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Every recommended application of cemented-carbide 
tools should be analyzed carefully. Many of the mod- 
ern machines are designed with enough power to make 
the heavy cuts possible with these tools, and the strength 
of the various machine parts is sufficient to permit high 
cutting speeds without vibration. However, it may be 
more desirable, because of the condition of the machine 
or for shop-production reasons, to increase tool life 
to a maximum by limiting speeds to a point below 
those recommended for the tools. For example, on 
one job where it was possible to run a cut at ap- 
proximately 300 ft. per min. with a tool life of four 
hours, it was found possible to extend the tool life to 
four weeks by reducing the speed to 180 ft. per min. 
This brings the economic use of these tools well within 
the scope of railroad-shop practice, contrary to the 
criticism which has frequently been voiced that the ma- 
chines are not capable of handling the work at the in- 
creased speeds recommended with these tools. 

One eastern railroad has been investigating the use 
of cemented-carbide tools for boring tires. This road 
has been boring tires with high-speed tools at a rough- 
ing speed of 60 surface ft. per minute with a 34.-in. 
feed and a 4g-in. to 14-in. cut, and a finishing speed 
of 66 ft. per minute with a 1⁄4 6-in. feed and a 1⁄4 6-in. 
cut. It was decided to try cemented-carbide-tipped 
tools for this job with the result that tires are now be- 
ing rough bored at approximately 190 surface ft. per 
min. with a 4¢-in. feed and a 4¢-in. to %4-in. cut, 
and finished at 320 surface ft. per min. with a 4g-in. 
feed and a 4g¢-in. cut. The economies effected are 
at once apparent. 

If these tools are to be used to the best advantage, 
special training of operators is necessary. The tools 
must be carefully ground and honed to obtain the best 
results. Speeds and feeds must be carefully studied 
for each material. Generally speaking, lighter cuts, 
lighter feeds and higher speeds must be used for the 
best results. When cemented-carbide tools are intro- 
duced into a shop, it is advisable to adhere strictly to 
practices recommended by the tool manufacturer and 
to train at least one man thoroughly in their use. The 
machining features of cemented-carbide tools are so 
radically different from those of high-speed tools that 
many old ideas regarding machining practice should 
be forgotten. 


Locomotive Inspection 
Then and Now 


In a striking analysis of the results of 25 years of 
federal locomotive inspection, presented at the March 
meeting of the Southern & Southwestern Railway Club, 
John M. Hall, chief inspector, Bureau of Locomotive 
Inspection, I.C.C., brought out a number of facts which 
are well worth reviewing for the benefit of readers of 
Railway Mechanical Engincer. According to Mr. Hall, 
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early proposals for federal locomotive inspection were 
strenuously resisted, step by step, by many railroads 
and railroad men who failed to get a clear picture either 
of the necessity for federal inspection or the benefits 
which would result. The Bureau was successful in 
changing this sentiment over a period of years and now, 
with practically unanimous railroad support, has an 
enviable record of achievement to its credit, not only in 
accident prevention, but in promoting a substantially 
higher standard of locomotive maintenance and per- 
formance, with resultant favorable effect on railway 
earnings. 

Reverting for a moment to the past, locomotives built 
three decades ago were equipped largely with ash pans 
which had to be cleaned from underneath, with at- 
tendant hazards resulting in the death and ‘injury of 
many employees. The first government regulation, 
adopted after considerable agitation and strong rail- 
road opposition, was the Ash Pan Act, passed by Con- 
gress May 30, 1908, and requiring the installation of 
ash pans which could be dumped, emptied and cleaned 
without the necessity of employees going under the 
locomotives. The practicability and effectiveness of the 
new law was quickly demonstrated by the complete 
elimination of this particular type of casualty. 

Similarly, frequent explosions and other accidents 
due to the use of defective boilers and appurtenances 
resulted in casualties which created a demand for fed- 
eral regulation of boiler conditions, and the Boiler In- 
spection Act was eventually passed by Congress and 
made effective July 1, 1911, establishing a Bureau 
charged with the responsibility of seeing that the rail- 
roads maintained locomotive boilers and appurtenances 
in proper condition and safe to operate. This act 
produced the desired results, but, with the concentra- 
tion of attention on ash pans and boilers, certain other 
important parts of locomotives, such as the running 
gear and machinery, were more or less neglected, and 
consequently the Boiler Inspection Act was amended 
March 4, 1915, to extend the jurisdiction of the Bureau 
over the entire steam locomotive and tender, this 
amended act being generally referred to as the Locomo- 
tive Inspection Act. Still one further extension of 
authority was granted on June 7, 1924, when the juris- 
diction of the Bureau was extended to include locomo- 
tives propelled by power other than steam. 

The results of the Locomotive Inspection Act, as 
amended and enforced in the intervening years since 
its first passage, are well known and a matter of public 
record. Mr. Hall credits the act with preventing 1,622 
deaths and 14,695 injuries, or a reduction of 64.7 per 
cent in the number of deaths and a reduction of 48.9 
per cent in the number of injuries that would have 
occurred if casualties had continued at the same rate 
as in the first year the act and the amendments were 
effective. He says that these estimates, moreover, do 
not take into consideration the large, but indeterminate, 
reduction in killed and injured, caused by the practical 
elimination of steam leaks which obscure the view of 
enginemen. 
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Mr. Hall closed his paper with the following pertinent 
comments: “As I have tried to show in my paper. 
while there was considerable antagonism and lack of 
co-operation in the earlier days, that antagonism has 
largely disappeared and we now have the sincere co- 
operation of the railroads. They are working with us 
in an endeavor to maintain locomotives in such condi- 
tion as to prevent accidents. I believe I am also safe 
in saying that we now have the sincere co-operation oi 
practically every mechanical officer in the United States. 

“I am also convinced that the managements of the 
railroads have come to realize that instead of the Bureau 
being a hindrance, inspection by the federal government 
is really helping them not only to operate safer equip- 
ment, but keep locomotives in better condition, which 
means economy in operation, fewer failures and fewer 
accidents, and, at the same. time, conservation of life 
and limb, thus making the railroads the safest means 
of transportation from one end of the U. S. A. to the 
other.” 


New Books 


UNITED STATES REGULATIONS FOR STEAM AND OTHER 
THAN STEAM Locomotives. Published by Gibson, 
Pribble & Co., Richmond, Va. 218 pages, 614 in. 
by 4 in. Price, $1.25. 

Four government booklets, completely indexed as one, 

are brought together in this book. They are the Laws, 

Rules, and Instructions for Inspection and Testing oi 

Steam Locomotives and Tenders; those for Other than 

Steam Locomotives ; Interpretations, Rulings and Ex- 

planations on Questions Raised relative thereto, as 

prescribed by The Interstate Commerce Commission. 

Bureau of Locomotive Inspection, and Safety Ap- 

pliance Standards for Locomotives as Fixed by Order 

of The Commission, dated March 13, 1911. 


VANADIUM STEELS AND Irons. Published by the Vana- 
dium Corporation of America, 420 Lexington avenue. 
New York. 189 pages, illustrated. Bound in flexi- 
ble leatherette. Price, $1.25. 

Vanadium Steels and Irons is a review and reference 
source for the chemical composition, physical proper- 
ties, heat treatment, recommended applications and fab- 
ricating procedure of all irons and steels in which vana- 
dium is an alloying element. Structural steels for light 
and heavy sections, S. A. E. alloy and related high-test 
steels, spring steels, cast steels, tool steels and nitriding 
steels are treated comprehensively, with complete data 
on physical properties and heat treatment. In each 
case conditions under which most favorable service re- 
sults can be expected are specifically outlined and sug- 
gestions made for correlating the choice of alloy steel 
and its heat treatment with the fabricating procedure 
to be used. Charts and tables are based on the latest 
authentic tests and analyses. Bibliographic references 
under each chapter head include a great deal of new 
work, and a special chapter is devoted to a considera- 
tion of high-test alloy cast irons. 


Railway Mechanical Engineer 
AUGUST, 1937 


Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Management Employee Relationships 


A higher standard of living does not mean a more contented 
people. Quite the reverse. In fact, discontentment is the driv- 
ing force that creates desires beyond bare necessities. Therein 
lies the answer to the apparent contradiction between present 
labor unrest and the highest standard of living the world has 
ever known. Wise executives recognizing this will give the full 
measure of attention that employee relationships need. 


Valve Repairs and Adjustments 


The article about valve repairs and adjusting, as developed in 
the West Albany shops, in your April issue, is the most prac- 
tical discussion on the matter I have ever read, and should be 
worth many dollars to the shop official who takes advantage of 
the information given. There is only one defect that could ex- 
ist after an overhaul of the valves and valve motion, as described, 
and that would be in the steam passages of the cylinder casting. 
I made an unsuccessful attempt to interest a general foreman in 
a somewhat similar system as far back as 1911, but the art of 
welding was not far advanced then, and the shop was really too 
small to handle the methods to advantage. 


Pensions? 


What is happening in Washington about the payment of rail- 
road pensions? According to all reports, the railroads and the 
labor unions came to an agreement on this question and we un- 
derstood, also, that adequate legislation had been enacted to set 
the machinery for the new pension system in motion. Some of 
our men who have applied for pensions say they have not even 
received an acknowledgment, although several weeks have elapsed 
since they presented their claims; others who filed applications 
many months ago under the provisions of the 1935 act are harsh 
in their criticisms over delay in handling their cases. Presum- 
ably it will take much time and patience to set up the elaborate 
and extensive organization which will be required for handling 
railroad pensions; on the other hand, when the 1935 pension act, 
which has now been superseded, was adopted, an organization was 
set up which, up to the end of 1936, made about 2,100 annuity 
grants. What is holding up things now? 


Responsibility for Excessive Slack 


You have discussed in your columns the handling of passenger 
trains, but the writer does not recall seeing anything bordering on 
a frank discussion of the responsibilities of the car department 
for excessive slack in passenger-car couplers and draft attach- 
ments. You know the effect of this sort of thing on the comfort 
of passengers—and you know, too, that these remarks are not 
aimed at any one railroad, because you travel around a bit and 
have your rest disturbed the same as the rest of us; so why not 
shake up the car maintenance forces in your column? Oh yes, 
we all know that the car designers have concealed the draft gear 
so neatly that nothing short of X-rays can inspect it unless it 
is taken down. But why not feelers, peep holes, gages, or some- 
thing else worthy of the intelligence and ingenuity of the car 
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foreman? And don’t tell us that the transportation people won't 
cut the cars to the shop track. They cut ’em out when a wheel 
is condemned. And are draft gears always given the attention 
they require when the car is actually on the shop track for other 
work? 


Condensation in Box Cars 


What is the latest word about the prevention of condensation 
in box cars? Here is an old, old problem that we don’t seem 
to make much progress in solving, in spite of the great’ amount 
of damage that is being done to certain types of lading. Not 
only do the railroads have to pay the claims, but the irritation 
caused to the shippers does not help at all to make them more 
friendly to the railroads. I know that many schemes and de- 
vices have been tried out, but in our own experience there is 
still too much of such condensation. According to the statement 
made by W. L. Ennis, manager of refrigeration service and claim 
prevention of the Chicago, Milwaukee, St. Paul & Pacific Rail- 
road, at a meeting of the Car Foremen's Association of ‘Chicago 
last year, “this class of damage is increasing. It is very bother- 
some, because it is difficult to arrive at the measure of damage.” 


The Boiler Department Problem 


The outstanding need in the successful operation of the boiler 
department today is not tools, equipment or machinery; it is 
men, or rather young men—apprentices who are sufficiently in- 
terested to be developed in the fine arts of the trade. With im- 
proved methods and tools making for easy ways of doing what 
used to be hard work, our younger men have lapsed into a 
lethargic state of thinking that anything that requires real work 
is unnecessary. The question is asked daily in every shop where 
construction work is done: “Who is going to take the lay-out 
job when the present lay-out man quits, or is pensioned—who is 
going to be the next flanger, boiler inspector, assistant boiler 
foreman and general boiler foreman?” There are many wishers 
who would be glad to take any of these jobs, but where is the 
young man who will apply himself studiously, long enough to 
qualify even to start on any of the jobs listed? 

Boiler making is still a man’s job, if taken seriously, and re- 
quires much more ability than the operation of a torch or an 
electric arc. Within the next ten years nearly all of the present 
supervisory forces will have passed on, in one way or another, 
and the serious problem will be to replace these seasoned men, 
who have spent all their working life at the trade. Let's not try 
to laugh this off, as we all want to turn over our stewardship to 
experienced men who will be able to carry on in a creditable 
manner. The opportunities are great at this time for younger 
men who aspire to become all-around boiler makers, lead men 
and foremen, but to get this message over seriously seems al- 
most an impossibility. 

Most all of our young men want to cut or weld, or do some- 
thing easy—they want to make it in one jump. The long, tedi- 
ous trail does not enchant the younger set today, but the detail 
work necessary to the successful development of real mechanics 
has not changed a great deal. There is no short cut to knowl- 
edge; experience is still the teacher, and if we can really impress 
this on our apprentices now we will have started in the meeting 
of a future great need for the boiler department, in which we 
have taken such pride and have made our life’s work. Boiler 
department apprentices and younger boiler makers, please answer 
this question : “Who will fill the Old Man's shoes ten years from 
now; will you prepare yourself to be one of them?” The above 
is written not by an old man, but by a boiler maker who 
learned the trade by hard work and has spent 40 years at it, 
from heating rivets to filling the Old Man’s shoes. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


EE 


Quantity Production of 


Piston-Valve Packing Rings 


The “L” type packing ring shown in Fig. 1 is used gen- 
erally for locomotive piston valves on the New York 
Central and the production of these rings has been con- 
centrated as shown above, at the West Albany shops 
of the railroad. Fig. 1 shows a detailed description of 
the ring which is made in various sizes for valves from 
10 in. up to 16 in. diameter, and in step sizes beginning 
with the nominal diameter of steam-chest bushings and 
increasing in step sizes of ł%% in. until the maximum 
diameter of 3% in. over nominal is reached when the 
bushings are replaced with new ones having the nominal 
diameter. This system of step sizes has been developed 
after exhaustive study as to the amount of enlargement 
necessary to rebore valve bushings to overcome wear 


Rings to have Z cut-out of circum ference and 
to be closed when being finished fosize 


Style No.2 


Fig. 1—The two styles of valve rings used on the New York 
Central System 


and the increased sizes are above nominal diameters as 
follows: 340 in., 3⁄6 in., %92 in. and 3 in.; at the latter 
size the bushings are renewed after nominal service. 
The packing rings are made of gun iron or its equiva- 
lent, which is furnished in castings or ring blanks of a 
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height sufficient to produce 18 finished rings. The cast- 
ing has a 45 deg. beveled chucking collar, as shown in 
Fig. 2, and also as the second operation in Fig. 4, which 
provides excellent chucking facilities since it tends to 


Fig. 2—Vertical turret lathe finish turning the valve-ring pot 
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Fig. 3—The gage used to set up the finishing tool—After the cutting 
edge of the tool is set against the face of the adjusting screw shown 
at the top and the tool is tightened in that position, all finish cuts are 
made with the micrometer dial on the side head rather than by calipers 
—Note scribe marks line-in-line on the adjusting screw and body 


hold the casting securely in place while machining and 
also wedges the casting down on parallels provided on 
the inner end of special chuck jaws made for this oper- 
ation. 

The rings are turned, bored, faced, recessed and 
parted from the casting on a 42-in. vertical turret lathe 


after which they are ground on the flat side to a snap- 
gage size on a 30-in. motor-driven rotary grinder. The 
ring is then drilled for dowel clearance, sawed and ex- 
panded on a finishing bench. 


Method of Production 


The ring blank is placed on the vertical turret lathe 
and chucked, using a special self-centering device. The 
first machining operation is to face the top of the cast- 
ing, using a Stellite-tipped facing tool. Then the cast- 
ing is rough turned and rough bored, as shown in the 
first operation in Fig. 4, at a surface speed of approxi- 
mately 80 ft. per min. and a feed of 0.068 in. per revo- 
lution, using Stellite-tipped tools for both operations. 
Sufficient stock is left for a finish cut on the inside and 
outside of the casting. The outside finishing cuts are 
made with Stellite-tipped tools at a surface speed of 
80 ft. per min. and a feed of 0.083 in. per revolu- 
tion. The outside of the ring is turned %o in. + 
0.006 in. oversize and bored 3%4 in. oversize. The 
reason for boring %4 in., or %4 in. above the 1%» in. 
oversize, is to insure clearance for the division ring, 
valve body and follower in the event it is necessary to 
file the joint in fitting the ring to the valve bushing. 
This method also produces a ring of equal cross-sec- 
tional area throughout its entire circumferencial length. 

The rough and finishing tools in the side head of the 
machine are set up with the gage shown in Fig. 3, 
which gage enables the operator to set the tool in the 
side head always in the same position with respect to 
the zero reading on the side-head micrometer dial. With 
the tool always in the same position in the side head, 
the operator is able to obtain sizes without the use of 
calipers, the size being taken from the micrometer dial 
on the side head. The gage for adjusting the outside 
finishing tool is originally set in the following manner: 
A bushing is placed in the machine and turned to a 
micrometer size of 6 in., after which the tool is placed 
in the side head and clamped against the work with the 
micrometer dial on the side head set at zero. The ad- 
justable screw on top of the gage shown in Fig. 3 is 
then set against the cutting edge of the tool. From 
then on the tool is always replaced in the side head with 
the cutting edge against the screw adjustment of the 
gage, thus locating the cutting edge of the tool always 
in the same position with respect to the side-head mi- 


Fig. 4—Left: First operation, rough boring and turning the pot—Center: Second operation, finishing the outside of the pot—Right: Third opera- 
` tion; facing, recessing and parting the valve rings 


Rail Mechanical Engineer 
AUGUST, 1937 


361 


' 
[ares a earns 4 each: aaa ed bg 

\ r 4 fie NS t-i- — i 

E å se g Tse re 7 _ __ Jee —-3+--—. 

> 5 TETEN ris - p-f F ¥. = i ! 

ry 3 Spe 4 -pi ve 

4 JS a‘ P- p “BPO = 
a F bs LE ot = Fs 
= sir2° = + Tr z Ar J 

Boring Tool Aez Step-Cutting Tool Tool for Facing Porting Tools 


See Ist. Operation 


Outside Roughing Tool 
See Ist. Operation 


Fig. 5—Stellite-tipped tools used in valve-ring production at West Albany—From left to right these tools are the boring tool, outside roughing 
The operations refer to Fig. 4 


tool, outside finishing tool, step-cutting or recessing tool, facing tool, and all-stellite parting tool. 


crometer dial set at zero. Finish sizes above or below 
6 in. are then made directly by the micrometer dial 
rather than by the use of calipers. 

After the finishing operations are completed the ring 
is recessed and faced on top using the set up of re- 
cessing and facing tools held in a gang holder placed 
in one of the tool holders in the turret on the main head 
as shown in the third operation in Fig. 4. While re- 
cessing and facing is being performed with the main 
head, the ring is parted from the casting, as also shown 
in the third operation in Fig. 4, with a gang of two 
%49-in. Stellite parting tools held in a special gang-tool 
holder placed in the turret tool holder on the side head, 
one tool being set 3¢ in. ahead of the other one to part 
one ring while the other tool is grooving the casting for 
the next parting operation. The surface speed of these 
operations is approximately 64 ft. per min. using a feed 
of 0.011 in. per revolution. The tools used in all the 
operations are shown in Fig. 5. á 

After the ring is parted from the casting, a serial 
number, 1, 2, 3, 4 or 5, depending on the size of the 
ring, is stencilled on the finished face of the ring to 
indicate the size. These serial numbers are used in 
place of ring sizes in order to eliminate excessive sten- 
cilling; No. 1 indicates a ring of nominal diameter; No. 
2 indicates a ring 3⁄4% in. above nominal; No. 3 indicates 
a ring *4 6 in. above nominal; No. 4 indicates a ring 
%o in. above nominal and No. 5 indicates a ring 3 in. 
above nominal diameter. 


Outside Finishing Tool 
See 2nd. Operation 


See 3rd. Operation Top of Ring 


See 3rd. Operation 
See 3rd. Operation er 


Fig. 6—The rotary surface grinder used for grinding the plain side 
of the rings to snap-gage dimensions 


Fig. 7—Left: Drilling the rings for dowel clearance—Center: Sawing the ring at the dowel-clearance hole; the insert is a close-up of the saw 


blade and guard—Right: 


The ring expander which expands the ring to approximately a 34-in. opening when at rest position. 


All these 


operations are performed on the bench shown at the left in the photograph at the head of this article 
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‘Three rings are then placed in one setting on a 
30-in. rotary surface grinder, which is shown in Fig. 
6 and ground on the plain side to snap-gage dimensions, 
using a soda-ash coolant, after which it is dipped in a 
tank of soda-ash solution to wash off all grindings and 
protect it from rust and corrosion. A ¥-in. hole is 
then drilled in the ring for dowel clearance, using the 
electric bench drill and the pneumatically clamped drill- 
ing jig shown as the first operation in Fig. 7. The 
clamp is foot-operated from the floor. After drilling, 
the ring is sawed through the center of the 1%-in. dowel- 
clearance hole with the 14-in. saw shown as the second 
operation in Fig. 7, which sawing leaves ¥% in. for 
clearance over the %,-in. dowel in the division ring in 
the valve assembly. The saw feed is actuated by a foot 
lever while the operator holds the ring in the sawing jig. 

As noted previously in this article, the rings are 
turned ¥% in. or 0.03125 in. oversize in diameter, which 
produces an oversize of 0.098 in. in circumference. The 
Y-in. saw cut leaves a clearance between the ends of 
the rings of approximately 0.027 in. when applied to a 
valve bushing with no plus or minus variation from 
nominal size. Specifications call for an opening of from 
144 in. to %» in. between ends of the ring when in posi- 
tion in the valve chamber. To produce this result the 
ring. after being sawed, is expanded in the expanding 
device, shown as the third operation in Fig. 7, which 
is operated on the cam principle. This provides a snap 
action which expands the ring to an opening of 2 in. 
in the cut and gives the ring an opening of approxi- 
mately 3% in. when at rest position. This produces a 
tension in the ring which requires a pressure of ap- 
proximately 60 Ib. to close the ring opening when pres- 
sure is applied at points 90 deg. each side of the open- 
ing. 

With the facilities heretofore mentioned it is possible 
to produce approximately 80 rings per eight hours on 
one machine. The rings are then placed in stock in 
the stores department from where they are distributed 
to all points on the entire system. 


Lecomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Shearing Strength of Welded Joints 
Q.—Will you kindly give me an illustration on how to figure 


the shearing strength of a welded joint, especially spot and 
intermittent girth and head welds—F. K. M. 


A.—The strength of a welded joint depends largely 
upon the quality of the weld and the ability of the 
welder. The strength of a welded joint cannot be com- 
puted as in the case of a riveted joint. Therefore it must 
be based on actual tests. 

A series of shear tests for welds made bv Andrew 
Vogel, General Electric Company, Schenectady, N. Y., 
are summarized as follows: 

A series of twelve specimens were made in accord- 
ance with recommended practice of the Committee of 
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Standard Tests for Welds (American Welding Society ). 
The series was divided into four groups of three speci- 
mens each, four welders of average ability were selected 
and each welder was directed to weld a group of three 
specimens. No special instructions were given, in order 
that the welds should indicate the average ability of each 
welder. 

The tests were made in the usual manner and the re- 
sults are recorded in the table below: 


Total Stress per linear Average General average 

Specimen Stress inch of weld stress stress 
Ask siaacesiece 75,750 12,625 

A-2 $1,300 13,550 ILA = wa ee 
AB ese oases 80,850 13,475 
Bel D woe ats 81,400 13,567 

Bo we es 72,600 12,100 12,947 oa eee 
Beso ae yes 79,050 13,175 

13,252 
Cale atenen 88,050 14.675 

Pal pain oe hs 80,600 13,433 14,314 ae 
CS sets 89,000 14,833 
IEL Surip 76,750 12,792 

D2 Ate iss 76.700 12,783 12,536 oa 
D3 Gsi 72.200 12,033 


It will be observed that the total load varies from 
72,200 to 89,000 or from 12,000 to 14,000 Ib. per linear 
inch. The welds were of average quality such as com- 
monly used, and as a design value of 3,000 Ib. per linear 
inch for %-inch weld is used, the result is a factor of 
safety of four or more. 


Shielded-Are and Arc Welding 


Q.—What is shielded-arc welding and how does it differ 
from arc welding? 


A.—Shielded-arc welding differs from arc welding 
in that a shielded arc is obtained through the use of 
specific types of electrodes which are heavily coated. 
The heavy coat is of such composition that in the heat 
of the arc it gives off large quantities of gas which en- 
velops and completely shields the arc from the ambient 
atmosphere. 

The electrode coating is consumed in the arc at a 
slower rate than the rate of deposition of the electrode 
metal. As a result of this the coating extends beyond 
the metal core of the electrode and serves to direct and 
concentrate the arc stream. 

The action of the arc on the coating of the electrode 
results in a slag formation which floats on top of the 
molten weld metal and protects it from the ambient 
atmosphere while cooling. After the weld metal is suf- 
ficiently cooled the slag may be easily removed. 

It is common knowledge that molten steel has an 
affinity for oxygen and nitrogen. When exposed to the 
air molten steel enters into chemical combination with 
the oxygen and nitrogen of the air to form oxides and 
nitrides in the steel. These impurities in the steel tend 
to weaken and embrittle it as well as lessen its resistance 
to corrosion. 

In the ordinary arc the molten globules which pass 
from the electrode to the work are exposed to the 
ambient atmosphere which contains chiefly oxvgen and 
nitrogen. The molten base metal is also exposed to these 
elements. They combine with the molten metal form- 
ing oxides and nitrides in the weld metal. If the metal 
during the fusion process is completely protected from 
contact with the ambient atmosphere the injurious chem- 
ical combination cannot take place. This can be achieved 
by completely shielding the arc. 

An arc may be shielded by completely enveloping it 
with an inert gas, which will not enter into chemical 
combination with the molten metal and at the same time 
prevent its contact with the atmospheric oxygen and 
nitrogen. Welds made with a completely shielded arc 
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are largely free of oxides and nitrides and are therefore 
composed of metal having superior physical character- 
istics to that deposited by an ordinary arc. For example, 
welds made with a shielded arc have a tensile strength 
of 60,000 to 80,000 Ib. per square inch which is 20 per 
cent to 50 per cent higher tensile strength than that 
possessed by welds deposited by an ordinary arc. The 
ductility of welds: made with a shielded arc averages 
100 per cent to 200 per cent greater. The resistance to 
corrosion of shielded arc welds is greater than even 
mild rolled steel and far greater than that of welds made 
with an unshielded arc. 


The Life of Boiler Tubes 


Q.—How is the life of a locomotive boiler tube usually de- 
termined?—M. T. 

A.—tThe Interstate Commerce Commission Bureau of 
Locomotive Inspection, Laws, Rules and Instructions 
for inspection and testing of steam locomotives and 
tenders and their appurtenances, Rule 10, states, in part: 

Flues to be removed—All flues of locomotive boilers 
in service, except otherwise provided, shall be removed 
at least once every four years, and a thorough examina- 
tion shall be made of the entire interior of the boiler. 
After flues are taken out the inside of the boiler must 
have the scale removed and be thoroughly cleaned. This 
period for the removal of flues may be extended upon 
application if an investigation shows that conditions 
warrant it. 

When tubes are removed from the boiler they should 
be examined for surface defects and so far as possible 
shall be free from depressions caused by scale or scoring. 

The tubes deteriorate more rapidly at the ends toward 
the fire, and they should be carefully tapped with a light 
hammer on their outer surface to ascertain whether 
there has been a serious reduction in thickness. The 
condemning limit of tubes is usually determined by 
weight. This weight varies somewhat at the different 
shops, the weights given below being an average. 

Tubes and flues are to be weighed and those meeting 
weight, shown in the following table, are to be welded 
and used on any locomotive: 


Outer Diam. Nearest Decimal Thickness Minimum Weight 
In. B.W.G. B In. Lb. per Ft. 
1% 12 0.109 1.57 
1% 11 0.120 1.57 
2 12 0.109 2.05 
2 11 0.120 2.05 
2% 12 0.109 2.31 
2% 11 0.120 2.31 
24% 12 0.109 2.56 
214 11 0.120 2.56 
3% 11 0.120 3.56 
3% 10 0.134 3.56 
34% 12 0.109 3.66 
3% 11 0.120 3.66 
5% 9 0.148 7.91 
5% 9 0.148 7.75 


Protecting Tubes Against High Temperatures 


Q—What practical steps may be taken to enable boiler and 
superheater tubes to withstand higher temperatures ?—C. C. 


A.—There are various possibilities. One is the use 
of tubes made of special alloy steel, usually containing 
some chromium, which is heat resistant and has less 
creep than the ordinary steels. Such special tubes will 
withstand higher temperatures with less loss of strength 
and tendency to blister. Another is coating the outside 
of fire tubes with aluminum (calorizing). This thin 
coating appears to give some protection of the metal 
against high furnace temperature. It has been used on 
tubes of mercury boilers and is employed sometimes on 
superheater and fire tubes. The most obvious thing, 
however, is to maintain the water or steam surface clean 


364 


and absolutely clear of all deposits. This is secured by 
having a smooth interior surface and by suitable chem- 
ical treatment of the boiler water. 


Jig for Boring 
Truck Brasses 


A well-made chuck, or jig, for holding engine-truck 
brasses while being bored in an engine lathe, is shown 
in the illustration. This lathe chuck attachment, now 
being used at the Chicago & Eastern Illinois shops, Dan- 
ville, Ill., consists of two accurately finished, hardened- 
steel, angle brackets, which slide on the cross-carriage 
V-ways, and are connected to the cross-feed screw by 
right and left nuts, which make the brackets self-center- 
ing with respect to the lathe-spindle center line. 

The engine-truck brass rests on a steel plate of the 
proper thickness to leave a maximum amount of bearing 
metal permissible at the crown. A turn of the cross- 
feed screw quickly centers the brass and -holds it firmly 
during the boring operation, two angle set screws in 
each bracket being provided as an extra precaution 
against the brass working loose in the jig during the 
boring operation which is performed by a stationary 
horing-bar cutter, set to the proper radius and revolved 
while the longitudinal feed of the lathe carriage is en- 
gaged. 

The rather neat galvanized-iron chip guard, applied 
over the cross-feed screw and attached to the nearer 
angle bracket so as to move with it, is clearly shown in 
the illustration. The chip guard at the back of the 
engine lathe also is of an unusually neat and satisfactory 
design. It is estimated that the use of this special chuck. 
or jig, effects a saving of at least 15 per cent in the 
cost of boring engine-truck brasses as compared with 
the method formerly used. 


Engine lathe equipped with special chuck or jig for boring truck brasses 
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The fire builder and the boilermaker helper dragged Barton out of the firebox 


HOT WORK 


By 
Walt Wyre 


I's the private opinion, often publicly expressed by 
members of other crafts in railroad roundhouses, that 
boiler makers are more or less a necessary nuisance and 
not so very necessary. The idea started when electric 
welders did away with the use of bran, sawdust, horse 
manure, and other panaceas for leaky flues. At that, 
engines with leaky flues were the rule rather than the 
exception, and a locomotive without a few plugged flues 
was almost unheard of. 

In those days a favorite theme of fiction writers was 
about the heroic fireman that crawled in a hot fire-box 
to stop a leaky flue with a plug cut from a green sapling 
along the right of way and thereby got the train over 
the road in time to save the mail contract for dear old 
wooden axles. Incidentally, the beautiful daughter of 
the superintendent, or maybe it was the president’s, was 
always handy at the end of the run to pillow the faint- 
ing fireman’s head in her lap and soothe his blistered 
brow with kisses so hot they drew the fever out of the 
burns. 

It took a lot of boilermakers to keep the leaky kettles 
calked so they would make a run over a division without 
putting the fire out. In many instances boilermakers 
outnumbered machinists. Good boilermakers were in de- 
mand and ones that wanted to work seldom out of a job. 
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It’s different now. Leaky flues are as rare as sweat 
from a relief worker’s brow and a fireman would let a 
locomotive on the president’s special die dead as the 
League of Nations before he would crawl in a fire-box 
unless the fire-box was air conditioned. 

But because steam failures are infrequent and there 
are not so many boilermakers, members of other crafts 
have gotten the idea that about all boilermakers are good 
for is to make a lot of noise and keep the acetylene 
torches tied up all of the time. 

Boilermakers may not be as numerous as before, but 
they are just as necessary for the operation of locomo- 
tives and they’re doing a better job. True, electric 
welders and treated water have reduced the amount of 
boiler work required, but higher steam pressures, longer 
runs, and more rigid requirements by the I.C.C. make 
better work necessary. No longer is any job that will 
hold water in a boiler considered good enough. That's 
only the first consideration. It must be done according 
to exact specifications. That’s the rule, and it’s seldom 
violated. Only on occasional exceptions in an emergency 
a boilermaker may do a job not according to standards. 
Sometimes such jobs get by; more often than not, they 
don’t; then somebody gets all torn up like a sow’s bed. 

Jess Horton, a boilermaker for the S. P. & W. in the 
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roundhouse at Plainville, was making a monthly inspec- 
tion and test on the 5091. Jim Evans, the roundhousé 
foreman, was walking circles around the locomotive want- 
ing to know when he could take a call on it. The instant 
the last washout plug was tightened and the fill-up hose 
connected, Evans beat it to the roundhouse and called 
the dispatcher. 

“It'll be the 5091 on the second fruit train,” the fore- 
man said. 

“O.K.,” the dispatcher replied. 
ing if you were going to have an engine. 
4:30.” 

“Wow!” Evans exploded. “Can’t you give us a little 
more time on her? It’s almost three o’clock now and 
no fire in the engine yet.” 

“Well, make it five o'clock, and that means leaving at 
five,” the dispatcher said. 

Evans hung up the receiver and rushed back to the 
roundhouse. “Get a fire going in the 5091 the minute 
she shows a gage of water and crowd her all you can,” 
the foreman told the firebuilder. 

At 3:45 Evans climbed in the cab to see how the 5091 
was coming along. The gage showed twenty-five pounds 
of steam and the oil burner was going good. Pressure 
would climb rapidly from then on. He gave a sigh of 
relief, bit a corner off a plug of “horseshoe” and climbed 
down from the cab. After a turn through the house, he 
went back to the office. 

At 4:10 Horton burst into the office like an overdue 
accident looking for a place to happen. “The 5091—it’s 
got a washout plug leaking!” the boilermaker panted. 

“What!” Evans snapped. The front legs of his tilted 
chair hit the floor with a bang. 

“Yeah,” Horton replied dolefully, “it’s leaking pretty 
bad.” 

“Can’t you tighten it?” the foreman asked hopefully. 

“I pulled on it pretty hard—didn’t help any,” the 
boilermaker told him. 

“Hell fire, man, she’s called for 5:00 and the superin- 
tendent sitting with a watch in his hand waiting to eat 
me up if there’s a minute delay! Ain’t there something 
you can do?” 

“PIL try again,’ Horton said in a hopeless tone and 
left the office. Evans followed him to the roundhouse. 

The boilermaker heaved on the long handled washout 
plug wrench. If anything, the hissing jet of steam 
around the plug increased. “Hand me a piece of pipe,” 
Horton told his helper. 

Increased leverage of the piece of pipe on the wrench 
handle did no good. “It’s no use.” The boilermaker 
shook his head. 

“Ready to go?” It was the hostler come to take the 
engine out of the house. 

Evans fished nervously in his jumper pocket for his 
plug of “horseshoe.” “Not quite,” he said to the hostler, 
“may have to blow her down,” he added. 

“Pitch me a calking chisel and hammer,” Horton told 
his helper. “All right, it’s not leaking now,” the boiler- 
maker announced a few minutes later. 

There was no delay leaving Plainville and the plug 
didn’t leak, but a government inspector slapped a Form-5 
on the 5091 at Sanford, the next division point. How 
the inspector happened to see the calked plug is still a 
mystery, but he saw it, and the fruit train was held over 
an hour getting another engine ready. 

At the investigation, Evans was forced to admit that 
he didn’t tell Horton to calk the plug. The boilermaker 
was out of service thirty days despite the foreman’s 
protest. 

That was one that didn’t get by even though motivated 
by the best of intentions. It does show that boilermakers 


“I was just wonder- 
It'll be at 


366 


are loyal and conscientious in their work sometimes even 
to the point of risking their jobs. Horton knew it was 
a violation to calk a washout plug. 


Sometimes a boilermaker will even go further and 
jeopardize his own safety to prevent delay or failure 
in emergency, like Henry Barton did on the 5083. 
The safety rule book says that in all cases work must 
be performed in a safe manner, but even the officials 
that compiled the rules must admire the nerve of a man 
that will deliberately torture himself in a fire-box hot 
enough to broil a steak with a chance of being scalded 
with steam from a crack in the firebox wall, even if 
these same officials don’t condone it. 

The job Barton did in the fire-box of the 5088 was 
just as disagreeable and dangerous and required a lot 
more skill than driving a wooden plug in a leaky flue. 
but no one acclaimed Horton a hero. There was no 
good-looking girl to hold his grimy head and kiss his 
sooty face when he came out of the fire-box, either. 
Barton wasn’t cut out for a hero, besides he hasn't got 
the build. Who ever heard of a pot-bellied hero ? 

Barton does the electric welding for the boilermakers’ 
craft and he’s good, too; rated by the welding supervisor 
as one of the best on the S. P. & W. The only draw- 
back is his figure—if fire-box doors are made any smaller. 
or Barton's belly gets any bigger, he won't be able to 
get in a fire-box; it’s a close squeeze now. 

Business had picked up on the Plains Division, but 
the monthly allowance for maintenance of equipment 
hadn't been increased. The boilermaker’s force, small 
enough normally, was having a hectic time trying to keep 
the work up with force reduced and work increased. 
Added to that, two engines that had been in storage and 
due for tests were put in service. Removal of flexible 
staybolt caps, hydrostatic tests, and other work came 
very near being straws that overloaded the camel, and 
the boilermakers were busy as two deaf and dumb 
women having an argument. Just to cap it off. one 
of the locomotives had to have a patch on the belly 
of the boiler and the other required a new neck on a 
siphon. That, together with the tests being due, were 
the reasons those particular engines were stored. 

The engines-were needed badly, but running repairs 
left little time for men to work on them, and Evans 
didn’t dare work men overtime to get them out. Every 
mail brought at least one letter advising the foreman to 


_ Stay within the allowance. 


Each day when Evans figured the engine lineup and 
had enough locomotives to go around, he heaved a sigh 
of relief. Every day he was afraid at least one train 
would be without motive power, but somehow they 
made it. 

At last the two locomotives out of storage were fin- 
ished and Evans breathed freely for the first time in ten 
days. “Well, with two more 5000’s, things don’t look so 
bad,” the foreman told John Harris, the clerk. 

The office phone rang five minutes later. ‘‘Hello ... 
Yes, clerk talking.” Harris held his hand over the 
mouthpiece of the phone. “It’s the train-delayer—savs 
there'll be a special through here about 7:00 p.m. He 
wants a 5000.” 

“All right, give him the 5093.” Evans mentioned one 
of the recently completed locomotives. 

Evans finished making out the engine lineup, and had 
a whole locomotive left over. “We can drop the wheels 
on the 5087 when she gets in,” he said. ‘‘Goodness 
knows, they need it. The driving boxes are pounding 
like pile drivers and the tires should have been renewed 
fifteen days ago.” 

The phone rang again. “Yes, this is the roundhouse 
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. .. Yes, Evans is right here.” .. . “It's the delayer 
again, wants to talk to you, sounds like he’s got a bee 
in his bonnet,” Harris told the foreman. 

Evans took the receiver. “Hello... Yes... What? 
Where did it happen? . . . All right, the 5086 will be 
ready to go in twenty minutes.” And there was no 
extra engine. 

Evans hung up the receiver. “The 5091 tore herself 
up—main pin broke,” he told the clerk. 

“Where did it happen?” 

“Going down Clear Creek hill,” Evans spoke over his 
shoulder as he left the office. 

The 5091 got in to Plainville about 4:15. She was 
a wreck—the engine going down hill when the pin broke 
had almost stripped herself clean on the left side. Be- 
sides requiring a lot of work to repair the damage, the 
left main rod would have to be renewed, and there was 
none on hand. Evans shook his head dolefully when he 
looked the locomotive over. It would be a week at least 
before he could get the parts and have the 5091 back 
in service. 

“Put her over the drop-pit,’ the foreman told the 
hostler. “Long as she'll have to be lined up anyway 
might as well get some of the work she needs done.” 

In the meantime boilermakers were having troubles 
of their own. Engines had made “one more trip” too 
many times and were getting to the point where they 
would make no more without being repaired. It seemed 
that every engine that came in needed a new set of 
brick in the fire-box. Hogheads were complaining that 
locomotives weren’t steaming, front end leaks, oil burn- 
ers needed adjusting. fire-box door liners needed renew- 
ing. and all of the other thousand and one things that 
can ail the power producing part of a locomotive. 


"WT here were no more engine failures for several days 
following but minor delays of five, ten, and fifteen min- 
utes became as numerous as ants at a picnic and just as 
annoying until it finally got so bad that the vice-presi- 
dent in charge of operation visited Plainville. He was 
accompanied by the superintendent of motive power, the 
division superintendent, and half a dozen other lesser 
officers. 

They spent the day in Plainville each vying with the 
other to see which could ask the most embarrassing 
questions. Questions were directed at H. H. Carter, 
master mechanic, but Evans knew he was the one on 
the pan. 

Engine failures and delays came first in line of queries, 
all ending with the inevitable “why.” Costs of turning 
engines came in with a close second. Before the day 
was over, they made the foreman feel that an engine 
failure came under the classification of a major crime 
and overtime rated with stealing pennies from a starving 
blind man. 

The business car bearing the party of officials was to 
leave Plainville on 82, a Gold Ball freight called for 
5:20 p.m. Evans assigned the 5074, what he thought 
was one of the best locomotives available for the train. 
After the engine was worked, the foreman looked the 
engine over for any possible defects, but he didn’t look 
in the fire-box. If he had, he would have seen a rivulet 
of water trickling from a hair-line crack next to a seam 
in the fire-box wall. 

The fire builder noticed it when he opened the fire 
door to throw in a blazing wad of oily waste to ignite 
the oil, but thought nothing of it. Water oozing from 
the crack didn’t look any worse than other places that 
he knew would take up when the metal got hot. 

At 4:00 the 5074 was setting on the lead ready to go. 
Davis, the outbound inspector, gave a final look before 
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the crew came on. The hostler had killed the fire and 
shut off the blower. Davis noticed a cloud of steam 
coming from the peep hole in the fire-box door. He 
opened the door and a cloud of steam billowed out. 
The inspector didn’t wait for a second look. He rushed 
to the office in search of Evans. 

Evans looked in the fire-box and went to find Barton. 
The tiny hair-line crack in the fire-box wall had opened 
up under the two hundred and fifty pounds steam pres- 
sure Barton discovered when he cleared the fire-box by 
turning on the blower. 

Evans swore fervently and fluently five minutes with- 
out repeating or stuttering. There wasn’t another en- 
gine available that could be made ready in less than two 
hours. The foreman’s rear end would look like a hunk 
of Swiss cheese by the time the officials finished eating 
on him. 

After exhausting his vocabulary of profanity, Evans 
felt a little better. “Well, I guess we'll have to run her 
back in the house and blow her down,” he said. “You 
can’t do anything with it, can you?” 

“I can try.” Barton spoke in a matter of fact tone. 
“Bring me a calking chisel and hammer and string the 
welder leads out here,” he added to his helper. 

“You're not going in that fire-box and calk a leak 
with over two hundred pounds of steam on it,” Evans 
told the boilermaker. “Besides, you couldn’t calk it so 
it would hold.” 

“No, but I might weld it,” Barton said. “Will you 
have a couple of laborers bring me half a dozen fire-brick 
to stand on?” 

While the boilermaker helper was stringing out the 
welder leads, Barton opened a blow off cock and let the 
steam pressure go down to a hundred and twenty-five 
pounds. He threw the brick inside the fire-box and 
sprayed the firedoor ring with water. 

As Barton wriggled through the fire door, there was 
a smell of scorching cloth. The raveled bottom of an 
overall leg burned as it dragged over the splash wall. 
When the welder cable was dragged into the fire-box, the 
acrid odor of burning rubber mingled with other smells 
in the cab. 

“Gimme a hammer and chisel,” Barton said. 

Standing to one side to escape the rush of steam from 
the crack, the boilermaker calked the lower portion of 
the crack. He then ran a bead of weld over the place 
he had calked. 

Calking and welding, he worked. Perspiration ran 
from his face in a stream. Steam from clothing soaked 
through with sweat mingled with that from the crack 
in the fire-box. Barton stumbled. His hand dropped 
to the hot brick on the side of the fire-box. The leather 
in the palm of his canvas glove wrinkled from the heat. 

When the heat became unbearable, Barton would 
stick his head in front of the open fire-box door for a 
reviving breath of fresh air. 

Painfully slow, it seemed the leak became smaller 
until only about two inches remained to weld. It was 
the most stubborn of all. The weld refused to stick over 
the rushing jet of steam and calking wouldn’t hold. 

“Come on out and let it go!” Evans yelled into the 
fire-box. 

“Damned if I do.” Barton gritted. “Turn some cold 
water on me,” he panted, as he hammered the calking 
chisel. 

The spot held. The hoilermaker picked up the electrode 
holder. When the arc was struck the seam opened again. 
The jet of steam played against the welding shield. A 
blister formed on an unprotected ear. Barton reeled 
as though he would fall. 

He picked up the hammer and chisel again; desper- 
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ately the boilermaker hammered with all his waning 
strength. The spray of steam diminished, became just 
a wisp, then ceased. That time the weld held. The 
job was finished. Only a line of welding showed where 
the crack had been. 

Barton stumbled to the fire door and collapsed with 
his head just outside. The fire builder and the boiler- 
maker helper dragged Barton out of the fire-box. There 
was something suspiciously like tears in Evans’ eyes as 
he looked at the blistered face of the boilermaker. 

Barton wasn’t out long. He soon revived in the fresh 
air of the cab. “Phew!” he sighed, “gimme a drink of 
water and a cigarette.” 

It’s against rules to smoke on the job, but Evans lit 
the cigarette. 

“That was a helluva hot job!” Barton remarked fifteen 
minutes later as he started back to the roundhouse to 
finish a job he had started there. 


Shop Improvements at 
North Platte 


The Union Pacific recently completed and now is using 
a new locomotive shop building at North Platte, Neb., 
one of its main-line points. In it has been installed the 
machinery formerly housed in a section of the round- 
house, together with some new units of equipment and 
a 20-ton traveling crane which has greatly increased the 
scope of work that can be handled at this point. 

Exclusive of the existing machinery, the new build- 
ing and new equipment represent an investment of about 
$225,000. The structure is 228 ft. long and 95 ft. wide 
and the shop building is 34 ft. high under the trusses. 
Along one entire side are the offices and other separate 
rooms, including tool room, electric shop, air room and 
locker, toilet and wash room facilities. 

The building is of steel frame, covered with corru- 
gated transite and insulated with 2 in. of rock wool. 
It is finished inside with Flexboard. The windows are 
all of heavy wired glass. Unit heaters and modern elec- 
tric lighting fixtures are installed. 

The new shop is connected directly with the round- 
house, so that locomotives can be run in for service over 
the two-track drop pit. Formerly shop machinery was 


housed in part of the roundhouse. Its removal releases 
7 or 8 stalls for regular roundhouse running repairs. 

The new equipment consists of a 36-in. shaper, a 24- 
in. roller-bearing-equipped precision engine lathe and a 
Micro internal rod grinder. 

Included in the other machinery, which represents 
about $100,000, are four engine lathes of varying sizes, 
a driving-wheel lathe, a 600-ton hydraulic press, two 
24-in. boring mills, a right line radio drill, a Columbia 
32-in. shaper, a 30-in. by 30-in. by 12-ft. planer and a 
36-in. punch and shear and other equipment necessary 
for the general shopping of locomotives. 


Lathe and Grinder 
Centers Tipped with Carboloy 


Carboloy Company, Inc., Detroit, Mich., has developed 
a special application of Carboloy on lathe and grinder 
centers. These centers are the same as regular steel 
centers except that a Carboloy cone-shaped tip is sub- 
stituted for the ordinary steel tips. Because of their 
diamond-like hardness, cemented carbides are suited to 
resist the extreme wear on these centers, particularly 
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Lathe center with Carboloy tip 


where the work is nitrided, case hardened, or heat- 
treated shafts. One report shows that in S.A.E.-2335 
steel shafting, Carboloy centers stood up three years with 
one regrinding whereas ordinary centers lasted only 
one week. Reports to date shows that these centers 
wear 50 times longer than ordinary centers. 

Besides its longer life, users report greater accuracy, 
elimination of burning and scoring, and fewer recondi- 
tionings. The centers are available in all sizes. 


Machine-tool equipment in the new Union Pacific locomotive shop building at North Platte, Neb. 
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With the 
Car Foremen and Inspectors 


General office building, storeroom and air brake room at C. & N. W. car repair yard, North Proviso, Ill. 


Repairing Auto Cars 
At North Proviso 


At the Chicago & North Western car repair yard, North 
Proviso, Ill., heavy repairs are now being given to a 
series of 998 automobile box cars, which were built new 
in 1928, subsequently equipped with Evans automobile 
loaders, and now being put over the repair tracks for 
new cast-steel side-frame trucks; dropping and repair- 
ing all draft gears; giving general repairs to the car 
superstructures, doors and roofs; applying new floors; 
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Portable truck-repair crane equipped with three pneumatic hoists 
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loading devices inspected and repaired; air brakes re- 
paired, cleaned and tested; cars repainted and stenciled. 
An output of at least 6 cars a day is secured with a 
force of 100 men, including the supervision, working 8 
hours a day and 5 days a week. 


General Method of Operation 


In common with other car-repair points on the C. & 
N. W., principal interest at North Proviso centers on 
safety and, with this objective in view, all materials, in 
so far as possible, are neatly stacked and the shops and 
grounds are kept clean and orderly, a fact well borne 
out in the illustration which shows the general office 
building, storehouse, air brake room, etc. This same 
illustration also shows quite clearly the narrow-gage 
rails which form part of the material-handling system 
provided for the easy handling of heavy materials from 
the storeroom and shops to all parts of the repair tracks 
with a minimum of manual labor. Numerous switches, 
run-around tracks and loading tracks are located as re- 
quired and the mechanical equipment includes three gaso- 
line engine-driven tractors and 50 narrow-gage trailers. 
One of these tractors with two car-wheel buggies ahead 
and a lumber trailer behind is shown in another of the 
illustrations. 

The principal advantage of this narrow-gage track and 
equipment is that, for a comparatively small investment, 
reliable means of handling heavy materials is provided 
which involves minimum manual labor and may be 
depended upon to function regardless of adverse weather 
and roadway conditions, such as snow, ice, water- 
softened roadways, etc. Low power required, speedy 
delivery and the fact that the trailers can be easily moved 
a little by hand if necessary, after being spotted at a 
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The three tracks which are devoted to making heavy repairs of automobile box cars 


car, are important additional advantages of the narrow- 
gage material-delivery system as demonstrated by ex- 
perience on the C. & N. W. As compared with concrete 
highways and automotive-type equipment, the narrow- 
gage system also has the additional advantage that, with 
revised operating conditions and requirements, the tracks 
may be easily relocated or taken up if necessary. 

One of the narrow-gage tractors mentioned is equipped 
with a boom and hoist which greatly facilitates loading 
heavy materials on the trailers. For still heavier ma- 
terial-handling operations throughout the yard, a Burro 
gasoline-engine-driven tractor, operating on standard- 
gage tracks and equipped with a 30-ft. boom and cable 
hoist, is used. 


New Cast-Steel Truck Sides Applied 


One of the principal jobs in connection with repairing 
the automobile box cars is the application of new cast- 
steel side frames to the trucks. The cars are switched 
to three of the shop tracks, as shown in one of the 
illustrations, there being twelve cars per track, evenly 
spaced between the track crossings. The first operation 
is to jack all of the cars on one track using a pair of 
air-operated jacks, one of which is shown in a separate 
illustration. The car bodies are set on substantial three- 
leg wooden horses, 5 ft. high, and all of the trucks are 
pushed out to the north end of the track, where they 
are inspected and rebuilt and then worked back under 
the cars in the reverse order. 

The portable truck-repair crane, equipped with air 
hoists and used in making truck changes is shown in 
two of the illustrations. After all of the trucks on one 
track have been repaired and run back under their re- 
spective cars, the cars are jacked down and the car bodies 
on one of the adjacent tracks are jacked up. The trucks 
from the second group of 12 cars are moved out, the 
truck-repair crane placed over this track and the trucks 
overhauled and worked back under their respective cars 
as previously described. The same operation is then 
followed with cars on the third track. 

Referring to the close-up view of the truck-repair 
crane the general construction will be evident. The top 
cross beam, 11 ft. high, is 121% ft. long and made of a 
section of 90-lb. rail. The A-shape side frames are 
made of 3-in. I-beams, suitably braced and welded to the 
cross rail at the top and equipped with 10-in. wheels 
at the bottom, the width of the A frame at the base being 
63 in. The frame is suitably stiffened by cross braces 
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welded in place and three 5-in. by 52-in. air hoists are 
suspended from suitable roller-equipped blocks which 
may be easily moved along the top rail. 

The advantage of this type of crane is its flexibility 
and the elimination of all manual labor in raising or 
lowering truck parts. After the old arch-bar trucks are 
cut apart and dismantled, the usable materials are sorted 
out and scrap materials segregated for subsequent load- 
ing with the Burro crane into a scrap car. The wheels 
and truck bolsters are brought under the crane where 
the bolsters are removed; the spring plank worked over 
and a new brake-beam suspension spring applied ; wheels 
inspected for any defects and changed if necessary ; new 
cast-steel side frames, brasses, wedges, etc., supplied. 
The provision of three hoists which may be used simul- 
taneously greatly expedites this work and permits appli- 
cation of the heavy side frames with relatively little 
manual labor and much less chance of marring the 
journals. The truck then moves south to the next posi- 
tion where new brake-beam’ bottom rods and supports 


Safety step-ladder used in making repairs to door hangers and end 
platforms—Note slots provided for individual hand tools to prevent 
danger of dropping them 
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are applied, as are also the journal-box covers and dust- 
guard plugs. 


Handling Cast-Steel Side Frames 

In connection with the application of the cast-steel 
side frames, these somewhat heavy and awkward castings 
are handled to the truck repair position by means of a 
special two-wheel buggy, clearly shown in one of the 
illustrations. This buggy consists simply of a welded 
steel framework mounted on two 24-in. wheels and pro- 
vided with a stationary hook to engage and support 
one end of the side frame while a sliding hook engages 
the other end. These two hooks are about equally dis- 
tant from the wheel centers so that the side frame is in 
approximate balance and one man can easily move it 
wherever desired over smooth ground or a plank floor. 

The upper bar of this buggy consists of a piece of 114- 
in. pipe, 36 in. long from the hook end to the wheel 
support and 68 in. long from the wheel support to the 
short cross-bar handle used in moving the buggy. The 


Light but strong two-wheel buggy used in moving the heavy air jacks 


buggy frame is braced with strips of %4-in. by 2-in. 
steel welded to the top bar and to the wheel inverted 
U-frame, thus making the buggy both light and strong. 
This buggy, is similar in construction to the one shown 


in another illustration and used for moving air jacks. 

Still another device satisfactorily used at North Pro- 
viso in connection with the repair of these automobilc 
cars is the safety step ladder shown in a separate illus- 
tration. This safety ladder, 12 ft. high overall, is made 


Cast steel side frames are easily moved by one man using the two- 
wheel buggy 


of 14%4-in. by 3%-in. wood side rails at the front and 
1%-in. by 24%-in. side rails at the rear. The steps are 
7% in. by 4% in. by 25 in. with the exception of the 
safety platform, 24 in. down from the top, which is 16 
in. by 25 in. The step ladder is hinged at the top in 
the usual manner and equipped with reliable folding 
brackets to provide stiffness. A safety hand rail, made 
of 3-in. pipe, is applied to each side of the ladder. 
The top board is equipped with slots to receive such 
tools as hand saws, bit brace, hammer, wrench, etc. The 
ladder weighs 75 to 100 Ib. 

As shown in the illustration, this portable ladder 
provides a safe footing for car men when doing any 
work around the top of the car doors or end platforms 
which would otherwise be awkward to reach especially 
when loaded down with several small tools. In addition, 
the use of these tools on makeshift scaffolds presents a 
constant hazard due to the possibility of one or more 
of the tools accidentally dropping on a workman under- 
neath. 


Narrow-gage track and equipment used in moving car wheels from storave tracks to the truck repair position in the C. & N. W. car repair 
yards, North Proviso, Ill. 
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Milwaukee Rebuilds 


Caboose Cars 


The Chicago, Milwaukee, St. Paul & Pacific is now 
working on an extensive program of rebuilding and im- 
proving cabooses operated on this road and a total of 24 
cars had been completed by April 1. Among important 
changes in construction is the removal of the familiar 
cupola and its replacement by a bay window on each 
side of the car; rearrangement of the entire interior to 
permit applying a standard reversible coach seat in each 
window ; relocation of lockers, application of 14-in. 3-ply 
plywood ceiling for improved appearance and insula- 
tion; use of safety glass in end door and bay end win- 
dows; replacement of old stove by more efficient Pyro- 
pad stove; and replacement of the old oil lamp over the 
desk by a modified Acme oil lamp and special reflector 
which increases the number of foot-candles at desk level 
from 2 to 18. 

The old swing motion trucks are being repaired and 
replaced. Both the interior and exterior of the car are 
sprayed with aluminum paint, which gives the car an 
unusually clean and neat appearance. The striking ef- 
fect of this light metallic color is accentuated by black 
stencilling on the car sides, and the trucks, underframe, 
end platforms also are painted black. An air whistle is 
installed on each end of the car. Another feature, not 
generally used on cabooses, is the provision of a car 
journal brass and wedge locker which can be conven- 
iently reached from the ground level outside the car. 
The advantages of this arrangement are self evident and 
the locker provides a safe place for the storage of car 
brass, as it is normally kept locked. 


Advantages of the Bay Window Construction 


The reason for replacing the cupolas with side bay 
windows is to permit the trainmen to sit in the caboose 
and inspect the train more easily as it is going along and 
note that there are no brake beams or truck parts drag- 
ging. Also they can readily detect hot journals. The 
presence of a hot journal often is detected by the odor 
arising from the burning of the oil-soaked waste used 
for lubricating the journal, and as these odors usually 
hang close to the ground, it is easier for the trainmen to 
detect them by opening the sliding window in the side of 
the bay occasionally than it would be if they were sit- 
ting in the cupola on top of the caboose. 

There is also an added safety feature in that trainmen 
are not required to climb up and down to get in and out 
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Rebuilt Milwaukee caboose in 
which the cupola has been replaced 
by side bay windows 


of the cupola. There have been accidents resulting from 
men having to climb up into the cupolas or when com- 
ing down out of them. Removal of the cupola has also 
permitted removal of the partitions in the car, resulting 
in a roomier, more airy, and more readily-heated ca- 
boose, as stated. 

The improved type of stove installed has been tested 


Interior of rebuilt Milwaukee caboose showing bay window construction, 
plywood ceiling and improved lighting table lamp installation 


and found to be very efficient as well as economical. The 
top of the stove is arranged to permit trainmen to cook 
food and prepare coffee. Also a grill is provided which 
is a convenience when desiring to grill meats or toast 
bread. The stove is fully equipped with safety features, 
such as a provision to prevent the lids from becoming 
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displaced and doors opening, etc., in the event of an 
accident which might upset the stove. 

The cabooses are provided with side seats 6 ft. long 
which are upholstered in leather, and are used by train- 
men to make up beds during the time that they are at 
the terminal at the opposite end of their run. The stand- 
ard coach seats in the side bays permit trainmen to as- 
sume a comfortable position when working at the desk, 
or watching the operation of the train. 

Toilet facilities are also provided, as well as tool lock- 
ers and other conveniences such as washstand with water 
supply, and refrigerator in which to keep foodstuffs. 


Special Attention to Lighting 


A survey of lighting conditions in caboose cars with 
the usual type of oil lamp installations having indicated 
generally unsatisfactory conditions with a light intensity 
not in excess of 2 ft.-candles in certain instances, it was 
decided to effect a substantial improvement in the light- 
ing of the rebuilt cabooses. By locating the single Acme 
lamp directly over the writing table, as shown in one of 
the illustrations and installing a special Benjamin 10-in. 
shallow type reflector, a marked improvement was se- 
cured. The lamp is mounted with the wick line 11 in. 
above the table and the reflector spaced with its edge 
13% in. above the wick line. ; 

Using a Weston No. 703 foot-candle meter a series 
of measurements of light intensity at various points on 
the writing table were made. The table top is 30 in. 
wide by 39 in. long and the light intensity with this im- 
proved lamp installed varied from 6 ft.-candles at the 
table edges to 14, 18 and 20 ft.-candles as the meter was 
brought nearer to the center of the table. This may be 
compared with a light intensity of 10 to 12 ft.-candles 
which is all that is available in many of the older 
passenger coaches. 


Questions and Answers 
On the AB Brake 
Operation of the Equipment (Continued) 


185—Q.—What is the effect? A—Further flow of 
quick-action-chamber air to the atmosphere is cut off, 
and communication is re-established between the brake 
pipe and the quick-action chamber. 

186—Q.—By what means does a local emergency rate 
of reduction of brake-pipe air take place in the first 
stage of emergency? A.—The vent valve in the emer- 
gency portion unseats, opening a large direct passage 
from the brake pipe to the atmosphere. 

187—Q.—What movement is the cause of the vent 
valve unseating? A.—The emergency piston moves to 
the right, compressing its spring, allowing the graduat- 
ing valve to move far enough on the slide valve to un- 
cover a port connecting the quick-action-chamber to the 
chamber at the left of the vent-valve piston. The re- 
sultant movement of the vent-valve piston unseats the 
vent valve. 

188—Q.—During the initial movement of the emer- 
gency piston and graduating valve, does the opening 
from the quick-action-chamber to the atmosphere via the 
graduating valve and slide valve retard the movement 
of the emergency piston to the right? A —No. 

189—Q.—Why not? A.—The quick-action-chamber 
air cannot reduce to atmosphere at the same rate as the 
brake-pipe pressure; therefore, sufficient differential is 
built up across the emergency piston to bring about the 
movement as described. 
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190—Q.—I¥hat movement in the emergency portion 
does the rapid rate of reduction finally bring about? A.— 
The emergency piston moves to the extreme right car- 
rying the slide valve with it. 

191—Q.—How does the movement of the emergency 
slide valve effect communication between the quick 
action chamber and the vent valve piston chamber? 
A.—The slide valve moves out of register with the one 
in the seat, but the slide valve movement uncovers port H 
in the seat, with the result that communication is open 
between the two chambers. 

192—Q.—How does this position affect the build-up 
of the brake cylinder? A.—The emergency reservoir is 
connected by cavity K in the emergency slide valve 
through passages leading to the inshot valve. As the 
inshot valve is unseated at this time, pressure is free to 
flow past the valve to a passage leading to the brake 
cylinder connection. 

193—Q.—How is the service portion affected by the 
emergency rate of reduction? A.—The service piston 
and the slide valve move to the extreme left, permitting 
auxiliary reservoir pressure to flow past the service grad- 
uating valve, through the service slide valve and seat 
to the passage leading to the inshot valve. 

194—Q.—Does this flow of air unite with the flow 
from the emergency reservoir? A—Yes. The auxiliary 
and the emergency reservoir air combine, flowing past 
the unseated inshot valve to the brake cylinder passage. 

195—Q.—Is there any pressure in the inshot piston 
volume, or on the spring side of the inshot piston at this 
time? A.—No. The emergency slide valve has blanked 
this port connection in its seat. 

196—Q.—How does this affect the position of the in- 
shot valve? A.—The inshot piston spring holds the valve 
open, permitting an unrestricted flow to the brake 
cylinder. 

197—Q.—IWhat is the maximum brake cylinder pres- 
sure obtainable in the first stage emergency? A—15 Ib. 

198—Q.—What movement limits the amount of pres- 
sure? A.—The force of the inshot piston spring is over- 
come when 15 lb. brake cylinder pressure is developed 
and the piston’ moves to the left, permitting the inshot 
valve spring to close the valve. 

199—Q.—IVhat is the approximate time required to 
obtain 15 Ib. brake cylinder pressure in the first stage 
of emergency? A.—1% sec. 

00—Q.—What change in the rate of the brake cylin- 
der build-up occurs in the second stage emergency? 
A.—As the inshot valve is now closed, a delayed build-up 
is now ensuing through the delay choke only, 

201—Q.—For approximately how many seconds does 
the delayed build-up continue? A.—514 sec. 

202—Q.—How much brake cylinder pressure is de- 
veloped during the second stage emergency? A —The 
pressure builds up from the 15 Ib. obtained in the first 
stage to approximately 43 1b. 

203—O.—What movement terminates the duration of 
the second stage emergency or delayed build-up? A— 
The unseating of the timing valve. This is also the 
beginning of the third or final stage. 

204—Q.—Explain the unseating of the timing valve. 
A.—The quick-action-chamber pressure is on the left of 
the timing valve, while the brake cylinder air is on the 
right. Brake cylinder pressure has been increasing while 
quick-action chamber-air is being reduced to the atmos- 
phere. When this pressure has been reduced to a cer- 
tain relation to the brake cylinder pressure, the timing 
valve unseats. 

205—Q.—In what way does this change the rate of 
the flow to the brake cylinder? A—The unseating of 
the timing valve permits the air to flow to the brake 
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cylinder through the timing valve choke in addition to 
that supplied through the delay choke. 

206—O.—A pproximately what time is involved in the 
third stage of final build-up? A—2'% sec. 

207—O. —What pressure is finally developed in the 
brake cylinder? A.—60 1b. 

208.—O.—In summing up the three stage operation, 
what does it provide? A.—An initial inshot of the pres- 
sure from the combined auxiliary and emergency reser- 
voirs to the brake cylinder of a limited amount but at an 
unrestricted rate, followed by a delayed build-up, and 
finally a fast rate to equalization. 

209—O.—When is this controlled brake cylinder pres- 
sure development modified? A.—When a partial service 
brake application precedes an emergency. 

210—O.—W hen is it completely annulled? A.—W hen 
the brake application has in service 30 lb. or more brake 
cylinder pressure previous to the emergency application. 

211—O.—What does the amount of the inshot pres- 
sure and the delay time before the final build-up depend 
upon? A.—It depends on the amount of brake cylinder 
pressure in the inshot piston volume and on the left of 
the inshot piston at ‘the time the emergency takes place. 

212—O.—Why is a higher brake cylinder pressure 
obtainable during emergency than in a full-service ap- 
plication? A.—Because both the auxiliary and the emer- 
gency reservoirs equalize into the brake cylinder. 


Decisions of 


Arbitration Cases 


(The Arbitration Committee of the A.A.R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversics 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Re-Light-Weighing Car 
Within Date 


The Seaboard Air Line reweighed and restenciled the 
Central Vermont car 41099 at Hermitage, Va., July 5, 
1934, the previous weighing date on which was July, 
1932, and rendered a charge amounting to $16.59. The 
car owner took exception to the charge, claiming that 
old weight was not out of date, citing paragraph (B), 
A.A.R. Rule 30, and Interpretation No. 4 thereto. 

The Seaboard Air Line agreed that the car was re- 
weighed in the 24th month instead of after the expiration 
of 24 months, and that technically the car was not due 
for reweighing. However, it quoted a previous case in- 
volving a S.A.L. car on which air brakes had been cleaned 
by another road on the last day of the 12-month period 
and not after the expiration of 12 months. In this case 
the Arbitration Committee supported the contention that 
the car was not due for cleaning but suggested that the 
car owner accept the charge because of the nearness of 
the expiration of the 12-month period and because no 
complaint had been made as to the character of the work. 
The car owner protested this suggestion but was made 
to accept the charge. The S.A.L. contended that since 
the reweighing of the Central Vermont car was done 
in the 24th month and that the cleaning of the brakes on 
the car in the quoted case was done on the last day of 
the 12-month period, and since reweighing is figured on 
a monthly basis and brake cleaning is figured on a daily 
basis, the two cases are exactly alike in principle. 

In a decision rendered Noy. 14, 1935, the Arbitration 
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Committee said, “Interpretation No. 4 to Rule 30 ap- 
plies. The contention of the Seaboard Air Lines is not 
sustained.”—Case No. 1748, Central Vermont versus 
Seaboard Air Line. 


Wet Abrasive 
Cut-Off Machine 


The Cincinnati Electrical Tool Company, Cincinnati. 
Ohio, has announced a wet abrasive cut-off machine suit- 
able for straight or angle cutting of practically any ma- 
terial, including steel alloys, non-ferrous metals such as 
brass, copper, aluminum, as well as fibrous and plastic 
materials in various sizes, angles and shapes. The wet- 


Cincinnati wet abrasive cut-off machine for steel, non-ferrous metals, 
and fibrous and plastic materials 


cutting feature was developed not only to increase the 
dife of the abrasive cut-off wheels, but also to produce 
a cut with a minimum of burr and to eliminate burning. 
The coolant is directed not only on the point of contact 
of the cut, but on the sides of the wheel as well. 

The machine is suitable for making straight or angle 
cuts in solids up to 214 in. or tubing up to 3% in. diam- 
eter, the same vise being suitable for the various cuts. 
In cutting angles up to 45 deg., however, the maximum 
capacity is 244 in. Graduations on the table facilitate 
angle-cutting. A stop is provided which can be set for 
any depth of cut within the machine’s capacity, and a 
longitudinal stop is provided for regulating the length 
of the material to be cut. 

The material is held in the vise by spring tension on 
the jaws and the work is released by the foot lever after 
the cut is completed, leaving the operator’s hands free 
at all times. The work is held on both sides of the cut, 
eliminating the possible cramping of work and prevent- 
ing wheel breakage. The abrasive wheel is moved into 
the work by means of a hand lever; the arm which 
carries the abrasive wheel pivots on the pedestal with 
a counterbalance to facilitate operation. The abrasive 
cut-off wheel is completely guarded, with exception of 
that portion necessary for the actual cutting operation. 
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Two sets of wheel flanges, in different sizes, are 
furnished to ensure the maximum use of the abrasive 


wheels. A shaft locking device facilitates changing of 
wheels. The coolant system consists of a %4-hp. motor- 


driven centrifugal pump with 10-gal. tank, piping and 
control drive. The spindle is of nickel-steel, mounted 
on sealed-type deep-groove ball bearings running in oil. 
Labyrinth seals are used to prevent the ingress of grit 
or dirt into the bearing housings. The spindle is driven 
by multiple V-belts from a 7!4-hp. ball-bearing drip- 
proof motor running at 1,800 r.p.m., mounted in the 
pedestal with magnetic starter with overload and no 
voltage protection and push-button control. The ma- 
chine can also be furnished with a 10- or 15-hp. motor 
if desired. 


Fibrous Glass Insulation 
For Railway Equipment 


Two types of insulating blankets of fibrous glass, one 
type for refrigerator cars and passenger cars, and an- 
other for locomotives, have just been placed upon the 
market by the Armstrong Cork Products Company, 
Lancaster, Pa. Both of these use as its basic material 


Armstrong-Corning fibrous-glass wool insulation for refrigerator and 
passenger cars and locomotives 


the Armstrong-Corning wool insulation made by the 
Corning Glass Works, Corning, N. Y., and sold by 
Armstrong. The insulating blankets for refrigerator 
and passenger cars are available in thicknesses from 
4 in. to 5 in., and in sizes up to 9 ft. by 50 ft., or 
longer if required. They may be had faced on one or 
both sides with Sisalkraft, muslin, flame-proof muslin, 
or any specified material. In addition to the blankets, 
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this insulation is available in plain bats, rolls and other 
usable forms. 

For locomotive insulation, metal-mesh blankets of 
Armstrong-Corning wool insulation are available in 
thicknesses from 1 in. to 6 in. These insulating blankets 
are stitched with asbestos twine to metal fabrics, such 
as metal lath, hexagonal-mesh woven wire, or fly screen 
applied to one or both sides of the blanket as required. 
This insulation is said to be effective for temperatures 
up to 900 deg. F. and weighs approximately one-fifth 
as much as materials now being used. 


Lightweight Lantern 
For Inspectors 


A lightweight carbide lantern weighing approximately 
6 lb., and equipped with a safety flame protector, heat- 
resisting glass lens and porcelain burner tips has re- 
cently been made available by the National Carbide Cor- 
poration, New York. It was designed primarily to 


The National Carbide NJ-1 inspector’s lantern equipped with a safety 
flame protector, heat-resisting glass lens and insulated handle 


meet the requirements of car inspectors and has the 
following features: It can be used for eight hours on 
one charge of-carbide, and it has an insulated handle 
to protect the workman against third rails and any ex- 
posed electric equipment, a positive water-feed control 
and a patented rear light of any desired color specified 
by the purchaser, 

To insure long service and prevent corrosion, brass 
has been used in fabricating the water-carbide chambers. 
A novel and convenient feature of the lantern is the treat- 


‘ment of the threads joining the upper part of the lan- 


tern with the carbide chamber. In order to prevent dam- 
age when shaking out the contents of the carbide cham- 
ber, the usual arrangement has been reversed and the 
inside threads placed inside the chamber and outside 
threads on the upper part of the lantern. 
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Among the 


Clubs and Associations 


Oil and Gas Power Meeting 


Tue Oil and Gas Power Division of the 
American Society of Mechanical Engineers 
will hold its tenth annual national meeting 
at State College, Pa., August 18 to 21. 
The program includes several items of in- 
terest to railroad men. Among these are 
the following : 


Wepnespay, Aucust 18 
p. m. 
General Session 

Progress Reports by American Locomotive Com- 
pany, Atlas Imperial Diesel Engine Company, 
The Buda Company, Caterpillar Tractor 
Company, Davenport Besler Corporation, 
DeLaVergne Engine Company, General Mo- 
tors Corporation, Ingersoll-Rand Company, 
Nordberg Manufacturing Company, and 
others. 

U. S. Navy Contributions to Diesel Engine De- 
velopment, by E. C. Magdeburger, Bureau 
of Engineering, U. S. Navy Department. 

Tuurspay, AuGust 19 
9: a. m. 
Fuels and Lubrication Session 

Lubrication Problems in Connection with High- 
Speed Diesel Engines, by C. G. A. Rosen, 
Caterpillar Tractor Company. 

Correlation of Laboratory Tests on Fuel Oils 
with. Field Operation, by W. F. Joachim, 
U. S. Naval Experiment Station. 

2 p. m. 
Transportation Session 

Recent Developments in Automotive Type Diesel 
Engines, by O. D. Treiber, Hercules Motors 
Corporation. 

Fripay, Aucust 20 
9; a. m. 
Operating Session 

1936 Oil Engine Power Cost Report, by H. C. 
Major, chairman, Oil Engine Power Cost 
Sub-Committee. 

Waste Heat Recovery from Diesel Engines, by 
Glenn C. Boyer, Burns & McDonnell Engi- 
neering Company. 

Penn State Method of Testing Diesel Fuels, by 
J. S. Chandler, Pennsylvania State College. 

SATURDAY, Aucust 21 
a. m. 
. Research Session 

Oil Flow Through Fuel Nozzles, by Prof. K. J. 
DeJuhasz, Penn State College. 

Polymerization of Fuel Oils, by Gustav Egloff, 
Universal Oil Products Company. 


There will be an exhibit of Diesel en- 
gine parts and accessories held in connec- 
tion with this meeting. 


Eastern Car Foremen’s Outing 


Tue Eastern Car Foremen’s Associa- 
tion held its annual outing, known as New 
Haven Day, at the Race Brook. Country 
Club, New Haven, on July 15. Approxi- 
mately 220 railroad and supply men at- 
tended. The program was of a varied 
nature and provided a number of competi- 
tive events. The winners of the principal 
ones were as follows: In the golf tourna- 
ment L. H. Foster, of the Chicago Rail- 
way Equipment Company, took the prize 
for the low net score, while the low gross 
prize went to Ray P. Townsend of Johns- 
Manville Sales Corporation. The low net 
prize in Class B wefit to J. F. Daley of the 
New Haven, and the low gross prize went 
to A. Bixby, of Sponge Rubber Products 
Company. The low net prize in Class C 
went to W. F. Clarke, New Haven, and 
the low gross prize was taken by K. Cart- 
wright, New York, New Haven & Hart- 
ford. Harry Nunn, of the Boston & Al- 
bany, took the prize for the longest drive. 
In the putting contest for golfers, first 
prize was taken by C. C. Hubbell of the 
Delaware, Lackawanna & Western, and 
second prize by P. D. Malloy, of Gustin- 
Bacon Manufacturing Company. There 
was also a putting contest for non-golfers, 
in which first prize was taken by Charles 
Hillers, L. C. Chase & Company, and sec- 
ond prize by L. J. McClain, Delaware & 
Hudson. The first and second prizes in 
the quoits contest were taken by Carl 
Dierks and Arthur Bibb, both of the Del- 
aware & Hudson, 


American Welding Society 
To Meet in October 


Tue eighteenth annual meeting and 
welding exposition of the American Weld- 


ing Society will be held at Atlantic City, 
N. J., on October 18-22, the meeting at 
the Hotel Traymore and the exposition at 
Convention Hall. Technical sessions on 
industrial research and fundamental re- 
search in welding, a joint session with the 
American Society of Mechanical Engi- 
neers, a Symposium on Alloy Steels and 
a Railroad Session are among the features 
scheduled on the tentative program which 
is, in part, as follows: 


Monpay, Octoper 18 


p. m. 
Industrial Research 
Weldability of Low Alloy Steels, by W. L. 
arner, Watertown Arsenal. a 

Survey of Low-Alloy Steels as to Weldability, 
by J. H. Critchet, Union Carbide & Carbon 
Research Laboratories. 5 A 
The Problem of Correlation of Radiographs and 
Mechanical Tests of Welds, by J. T. Norton, 

Massachusetts Institute of Technology. 


Tuespay, OcToBeER 19 
730 a. m. 
A Study of Stress Relief in Metals by an X-Ray 
Method, by J. T. Norton, Massachusetts In- 
stitute of Technology. 


2p. m. 

Static and Impact Tensile Properties of Stain- 
less Steel Welds at Ordinary and w Tem- 
peratures, by O. H. Henry, Polytechnic In- 
stitute of Brooklyn. 


Joint Session with American Society of 
Mechanical Engineers 
Resistance Welding Fabrication, by J. M. Coop- 
er, General Electric Company. 
Fusion Welded Fabrication, by H. N. Black- 
mon, Westinghouse Electric & Mfg. Co. 
THURSDAY, OCTOBER 21 
:30 a. m. 
Symposium on Alloy Steels 
Low Alloy Steels, by G. S. Mikhalapov, Heintz 
Manufacturing Company. 


Fripay, OCTOBER 22 
:30 a. m. 
Railroad Session 
Building Up Locomotive Drive Box, by I. T. 
Bennett, Revere Copper & Brass, Inc. 
Machine Gas Cutting in Railroad Work, by H. 
Bass, New York Central. 
Welding of Railroad Rolling Stock, by V. R. 
Willoughby, American Car and Foundry 
Company. 


(Turn to next left-hand page) 


Delaware & Hudson car-foreman’s twelfth annual outing held at Saratoga Lake, N. Y., July 17. This outing is sponsored by the D. & H. and 
serves jointiy for discussion of car-department problems and recreation of car-department officers, their families and guests. A total of 
approximately 250 persons attended this year's outing 
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Again STEAM! 


For hauling their heavy fast passenger trains the Boston 
and Maine Railroad recently received from Lima five 
modern 4-6-2 type locomotives. 
This new power combines high sustained tractive effort, 
rapid acceleration to road speeds and low cost operation. 
In any service, today’s high standard of train opera- 
tion can be maintained and at the lowest possible cost 


only by utilization of modern steam power. 


Fy Lima 
LIMA LOCOMOTIVE WORKS, TCT i cee INCORPORATED, LIMA, OHIO 


INCORPORATED 


The “Coronation Scot,” the first streamline locomotive of the London, 
Midland & Scottish Railway, for service between London and Glasgow 


New Construction 


Tue Northern Pacific has awarded a 
contract to the Standard Construction 
Company, Tacoma, Wash., for the con- 
struction of a one-story addition to its 
enginehouse and shops at Pasco, Wash., at 
a cost of about $40,000. 


Air Brake Meeting Correction 


In the report of the concluding session 
of the Air Brake Association meeting, 
which was held at Atlantic City, the Daily 
Railway Age in its issue of June 21, page 
1040D16, made the statement that the 
paper on the Type AB Empty and Load 
Brake Equipment, presented by the Pitts- 
burgh Air Brake Club, was read by 
George Cotter, Westinghouse Air Brake 
Company. This paper, which was pre- 
sented by the Pittsburgh Air Brake Club, 
was read by E. F. Richardson, assistant 
engineer of motive power, Bessemer & 
Lake Erie Railroad, and not by Mr. Cotter. 


Pennsylvania Harrisburg Improve- 
ments to Cast $2,000,000 


Tue Pennsylvania, in connection with 
the extension of its electrified territory 
for both passenger and freight service 
westward from Paoli, Pa., to Harrisburg, 
has started work, at a cost of about $2,- 
000,000, on the construction in Harrisburg 
of a new passenger engine terminal, a 
locomotive coaling station and a number of 
associated facilities. In connection with 
the building of the new facilities consider- 
able track rearrangement will also be nec- 
essary. 

The new enginehouse will be located 
just west of Harrisburg station, between 
Herr and McClay streets on the east side 
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of the main line passenger tracks, and will 
be one of the largest on the Pennsylvania 
system. It will be built of brick and will 
contain 30 stalls, 18 of which will be 140 
ft. in length and 12 of 120 ft. in length. 
A turntable in the center, 125 ft. long, 
will be the largest so far installed by the 
Pennsylvania. Included in the terminal 


facilities will be ash and inspection pits, 
an oil house and storehouse, a completely 
equipped machine shop, 80 ft. by 180 ft. 
and a welfare building for the enginehouse 
and train service employees. 

It is planned to have the entire project 
completed by the close of the present year. 

(Turn to next left-hand page) 


New Equipment Orders and Inquiries Announced Since 


the Closing of the July Issue 


LOCOMOTIVE 


ORDERS 

Type of loco. Builder 
4-8-4 oil-burn. Company shops 
0-6-0 Lima Loco. Works 
2-8-2 North-British Loco. Co. 
50-ton flat Youngstown Stee] Car Cor. 
2-8-0 Canadian Loco. Co. 


Locomotive Inquiries 


Road No. of locos. 
Cs MES Ste Po. ics aescie E A E 1 
Newburgh & South Shore.............. 2 
Newfoundland Ry. ..... FE 1 
Phelps Dodge Co. z 6 
Roberval & Saguenay................0. ge 
Be Je E Err naon ANE uke ene es 7 


Diesel-elec. switch. 


FREIGHT-CAR ORDERS 


i Road No. of cars 
Cabot;,. Godfrey La, IDCs cikiasosriesi 20+ 


Canadian National ..........-...0e000. 30 
Chicago & North Western ............ 50 
CoM. Sha Pia 1,000 
Hercules Powder Co.. 4 


Builder 3 
American Car & Fdry. Co. 
National Steel Car Corp. 
American Car & Fdry. Co. 
Company shops * 
Gen. Amer. Trans. Corp. 


Type of car - 
Covered hopper 
Sand 
Caboose under frames 
70-ton gondola 
6,000-gal. tank 


Freight-Car Inquiries 


Cambria: &: Indiana. sses eraa aa 500 SOton hopper aka Shine senahhsee dan wees 
Diinoia: Cent tal. iA is0s 20. asd tata neeces 500 Hobbe — " dirimens ipana a geese’ 
Peoria & Pekin Union................. 25 Hopper alums asia acsicae nese 
Texas E (Pacific? sses accom tate ne ses 500 or 
1,000 Steel sheathed box gk. ke eee ee eee eee eens 
100 50-ton hopper 
U. S. Navy Dept., Bureau of Supplies 
andi Accounts’: io:c5 viese x uiaei ENY 2 70-ton flat 
Utah Copper Co...... 3 30-ton caboose 
PASSENGER-CAR ORDERS 
Road No. of cars Type of car Builder 
New York Central...........-00.0e00 6t Diners Pullman-Std. Car Mfg. Co. 
4t Bagg. and mail Pullman-Std. Car Mfg. C°- 
Southern’ TACHE diasaan aa 2 Tavern Pullman-Std. Car Mfg. C°. 
2 Coffee-shop Pullman-Std. Car Mfg. Co. 


* This locomotive, which has now been delivered, has a weight on drivers of 206,000 lb. and a 


maximum tractive power of 47,300 lb. The tender 

7,000 imperial gallons of water and 14 tons of coal. 
+ These cars are to have a maximum capacity of 

32% tons of granular carbon black. 


is of the eight-wheel type with a capacity for 


40 tons and are intended to carry approximately 


There are three compartments in each car with separate hopper 


outlets, and the cars are completely self-clearing by gravity. 


t To be of light-weight alloy steel. 
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LUBRICATION 


is a Major Problem 


When the Franklin Automatic Driving Box Lubricator was first intro- 
duced, driving axle lubrication difficulties vanished. 

Modifications in lubricator design suited to advances in locomo- 
tive design have been made, but the fundamental principle of grease 
reaching the axle through a perforated plate remains unchanged. 

Assurance of proper lubrication can be had only when this per- 
forated plate is properly designed and properly made. 

These perforated plates, made for Franklin Driving Box Lubricators 
by the Franklin Railway Supply Company, Inc., are your assurance 
of properly lubricated, trouble-free driving journals. 

When the cost of lubricator plates for a year's service on a loco- 
motive is matched against the cost of one detention due to faulty 
lubrication the cost of Franklin lubricator plates becomes insignificant. 


When maintenance is required, a replacement part assumes importance equal to that of the device itself 
and should be purchased with equal care, Use only genuine Franklin repair parts in Franklin equipment. 


| 


Saw YORK CHICAGO MONTREAL 


To Conduct Research on Air- 
Conditioning Filters 


Tue Association of American Railroads, 
through the Division of Equipment Re- 
search, will conduct, this summer, a re- 
search of air-conditioning filters now in 
use on the railroads of the United States 
and Canada. The tests will be made in the 
engineering experimental laboratories of 
the University of Minnesota in accordance 
with the code adopted by the American 
Society of Heating and Ventilating Engi- 
neers. In addition to the laboratory tests, 
road tests will be made under actual oper- 
ating conditions. The results of both road 
and laboratory tests will then be corre- 
lated. 

It is felt that the dust specified by the 
code for testing purposes does not simulate 
the type of dust encountered in railroad 
service. In order, therefore, to develop a 
dust for testing purposes which is compar- 
able to that actually encountered, samples 
are being obtained for analyzing purposes. 
The results of this research will be made 
available to the railroads before the next 
air-conditioning season. 


“Rocket” Makes Maiden Trip 


TureEE light-weight, stainless steel cars 
constructed for the Chicago, Rock Island 
& Pacific for one of its “Rockets” made 
their first trip on July 12 when they car- 
ried a delegation of Chicago members of 
the Elks fraternity to the national con- 
vention at Denver, Colo. These cars, con- 


G. O. Hausxtns, sales representative of 
the Peerless Equipment Company. with 
headquarters at New York, has been trans- 
ferred to Chicago. 


J. E. VauGHn, assistant to the vice- 
president, of the Standard Railway Equip- 
ment Company and its associate, the Union 
Metal Products Company, has been trans- 
ferred from the Chicago office to the New 
York office. 


D. W. Lamoreaux, whose appointment 
as vice-president of the Peerless Equip- 
ment Company, Chicago, was announced in 
the July issue of the Railway Mechanical 
Engineer, has now been elected president 
to succeed A. A. Helwig, resigned. 


CrareNceE D. Hicks, president of the 
R & C Company, St. Louis, Mo., has also 
been elected vice-president of the Union 
Railway Equipment Company, in charge 
of sales in the southern and southwestern 
districts. 


D. P. Morcan, who recently resigned as 
railroad representative of the Garlock 
Packing Company at Philadelphia, Pa., has 
become southeastern manager of the 
Okadee Company and its associate com- 
pany, the Viloco Railway Equipment Com- 
pany, with headquarters in Atlanta, Ga. 
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structed for the train to operate between 
Kansas City and Denver, were hauled by 
an 1,800 hp. Diesel-electric locomotive and 
made the trip in 16 hr. 35 min., leaving 
Chicago at 7 a. m. and arriving in Denver 
at 11:35 p. m. 


I. C. C. Ratifies Lyford 
Appointment 
THE appointment of Frederick E. Ly- 


ford as sole trustee of the New York, 
Ontario & Western has been ratified by 


Frederick E. Lyford 


the Interstate Commerce Commission, 
which, at the same time, has denied the 


Supply Trade Notes 


G. F. AHLBRANDT and W. W. Lewis 
have been appointed as assistant vice-pres- 
idents of The American Rolling Mill Com- 
pany, and H. M. Richards has been ap- 
pointed manager of the sheet and strip 
sales division. 


Tue DEVILBIss Company, Toledo, Ohio, 
will hold training school classes, for 
painters and refinishers interested in learn- 
ing the technique of spray painting and the 
use and care of spray-painting equipment, 
for neriods of one week beginning August 
23, September 27, October 25, November 
15 and December 13. 


W. H. BLACKMER has resigned as sales 
manager of the Laminated Shim Co., Inc., 
Long Island City, N. Y., to become vice- 
president and general manager of the 
Packless Metal Products Corporation, 
Long Island City, manufacturers of seam- 
less flexible metal hose, packless fittings 
and other metal products. 


MarsHatt M. Coorence has been ap- 
pointed sales representative of The Buck- 
eye Steel Castings Company, with office 
at 50 Church street, New York. Mr. 
Cooledge is a graduate engineer, class of 
1926, of the University of Illinois. He 
was connected with the Timken Roller 
Bearing Company in sales and engineering 


similar application of Vincent Dailey, who 
had been nominated by the court for the 
position of co-trustee with Mr. Lyford. 

Mr. Lyford had been associated with the 
Lehigh Valley in mechanical and special 
engineering capacities for ten years prior 
to 1934, when he became an examiner with 
the Railroad division of the Reconstruc- 
tion Finance Corporation; since Septem- 
ber, 1936, he has been assistant to the vice- 
president and director of sales of the Bald- 
win Locomotive Works. 


Equipment Depreciation Orders 


Tue Interstate Commerce Commission 
has issued another series of sub-orders in 
No. 15100, Depreciation Charges of Steam 
Railroad Companies, prescribing equip- 
ment depreciation rates for the Detroit & 
Mackinac and five other small roads—the 
Milstead, the Mobile & Gulf, the Aber- 
deen & Rockfish, the Alabama Central, and 
the Carolina Southern. The composite per- 
centages, which are not prescribed rates, 
range from 2.9 per cent for the Detroit & 
Mackinac to 13.61 per cent for the Ala- 
bama Central. The latter figure, however, 
is the rate prescribed for steam locomo- 
tives, since the road owns no other rolling 
stock. Prescribed rates for the Detroit 
& Mackinac are: Steam locomotives, 2.35 
per cent; other locomotives, 9.75 per cent; 
freight-train cars, 2.58 per cent; passen- 
ger-train cars, 3.49 per cent; work equip- 
ment, 3.03 per cent; miscellaneous equip- 
ment, 18.48 per cent. 


on the Pacific Coast, and later with the 
Joseph T. Ryerson & Son, Inc., in the St. 
Louis district, before joining the Buckeye 
organization. 


H. M. Arrick, who for the last 10 years 
has been associated with the American 
Rolling Mill Company, Middletown, Ohio, 
in various railroad sales capacities, has 
been appointed manager of the newly 
created district office of the Armco Rail- 
road Sales Company. Mr. Arrick’s head- 
quarters will be in the Ambassador build- 
ing, St. Louis, Mo. 


THe STANDARD RAILWAY EQUIPMENT 
Company and its associate, the Union 
Metal Products Company, have opened an 
office in the Terminal Tower, Cleveland, 
Ohio, in charge of J. H. Schroeder, who 
is assistant to the vice-president. Mr. 
Schroeder had been previously in charge 
of the St. Louis office of the above com- 
panies, 


F. C. Ritner of the Carboloy Company, 
Incorporated, Detroit, Mich., has been ap- 
pointed assistant to the president, in charge 
of special wear-resistant applications, new 
developments and special products. T. D. 
MacLafferty, formerly of the Detroit dis- 
trict office of the General Electric Com- 

(Continued on next left-hand page) 
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NO. 5 OF A SERIES OF FAMOUS ARCHES OF THE WORLD 


hss 
SRK 


THE ARCH OF TRAJAN 
BENEVENTO 


The Arch of Trajan at Benevento 
was erected A. D. 114. Each 
side is made up of a series of panels 
depicting events and policies of 
Trajan. On the side facing the 
city the panels represent home 
policy; on the side facing the 
country the pylon reliefs illustrate 
his foreign policy; those of the 
archways show charitable policies 
toward children and poor; the 
narrow frieze displays a triumphal 
procession while on the keystone 
of the vault the Emperor is crowned 
by victory. 


Study of architectural progress leading up to the erection 
of these famous arches indicates the step by step progress 
from the unknown and untried. The Security Sectional 
Arch for locomotive service, the, first successful firebox 
arch and still standard today, was introduced by the 
American Arch Company. Since the introduction of the 
Security Arch, practically every locomotive firebox arch 


has been designed by the engineers of the American Arch 


ea nS ak Oe in AS cad 
FE ey * PES: 


Company. There’s more to Security Arches than just brick. 


AMERICAN ARCH CO. 


INCORPORATED 


Locomotive Combustion 
Specialists. » » » 


HARBISON-WALKER 
REFRACTORIES CO. 


Refractory Specialists 


pany, has been appointed assistant to the 
general sales manager, and H. C. Stone, 
formerly ofthe Newark office, now repre- 
sents the Carboloy Company in Brooklyn, 
N. Y., and New York City territory. 


THE Consolidated Ashcroft Hancock 
Company, Inc., has been dissolved and ab- 
sorbed by the parent corporation, Manning, 
Maxwell & Moore, Inc., New York. The 
Railway Sales Division of the Consoli- 
dated Ashcroft Hancock: Company, Inc., 
has also begun operation as the Locomotive 
Equipment Division of Manning, Maxwell 
& Moore, Inc. This change affects only 
the operating details of the corporation. 
Manning, Maxwell & Moore, Inc., has al- 
ways been the sole owner of the Con- 
solidated Ashcroft Hancock Company, Inc. 


J. L. Terry, president of the Q & C 
Co., has been elected also treasurer; M. 
Iseldyke, Jr., secretary since 1924, has 
been appointed vice-president; R. R. 
Martin, who has been with the company 
since 1915, having served in the capacity of 
auditor and assistant treasurer since 1924, 
has been elected secretary and assistant 
treasurer; all with headquarters at New 
York City. Lewis Thomas, district sales 
manager at Chicago, has been promoted to 
general sales manager with headquarters 
at Chicago. Prior to graduating from 
Lehigh University, Mr. Thomas was em- 
ployed in maintenance and construction 


(c) Moffett 


Lewis Thomas 


work on the Pennsylvania at Newcastle, 
Pa. Later, he was employed by Alexander 
Potter, consulting engineer at New York, 
to assist in the construction of water fil- 
tration plants. Later he was connected 
with the Crescent Portland Cement Com- 
pany during the construction of its plant 
and by the Pennsylvania Engineering 
Works as resident engineer on the con- 
struction of a Bessemer plant and track- 
age at Bethlehem, Pa. From 1911 to 1914 
he was engaged in contracting work at 
Minneapolis and from 1914 to 1918 served 
as senior civil engineer for the Interstate 
Commerce Commission. In the latter year 
he became a sales representative of the 
Dravo-Doyle Company, Pittsburgh, Pa., 
and in 1920 resigned to become sales rep- 
resentative of the Q & C Company at 
Chicago. In 1928 he was appointed dis- 
trict sales manager. 
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Obituary 


WaLrter Cary, vice-president of the 
Westinghouse Electric & Manufacturing 
Co., died suddenly on July 2, from a heart 
attack at his home in New York City. 


Georce P. DirtH, southwestern manager 
of the Okadee Company and the Viloco 
Railway Company, with headquarters at 
St. Louis, Mo., died suddenly at Spring- 
field, TIl., on July 8. 


Wituram C. Srettrnius, a director of 
the Worthington Pump and Machinery 
Corporation and other organizations, died 
in Baltimore, Md., at the age of 41. 


Fitz WitttaM SARGENT, chief engineer 
of the American Brake Shoe & Foundry 
Company, died on July 25 at his home in 
Mahwah, N. J., after a long illness, at the 
age of seventy-eight. Mr. Sargent was 
born at Philadelphia, Pa., January 4, 1859, 
and immediately after graduating from Le- 
high University, with a degree of Civil 
Engineer in the class of 1879, became con- 
nected with the Rio Grande Construction 
Company and was in charge of a group of 
surveyors on location in connection with 
the locating and building of the Denver & 
Rio Grande. Following this, Mr. Sargent 
joined an engineering party and assisted in 
locating parts of the Mexican National 
Railway. Later, as resident engineer with 
the Norfolk & Western, he assisted in lo- 
cating some of the track for that railroad. 
He continued in civil engineering work on 
railroads until 1884, at which time he went 
to the Chicago, Burlington & Quincy, with 
which company he remained until 1891, 
first as engineer of tests until 1886 and 
then as mechanical engineer. While with 
the Burlington Mr. Sargent participated in 
the now famous Burlington Brake Trials 
which determined the type of freight brake 
equipment since used on the railroads in 
this country. It was the experience on 
these brake trials which first interested 
him in braking problems and lead him into 
the field of brake-shoe engineering. As 
one of the first steps in brake-shoe engi- 
neering, Mr. Sargent, in 1889, built a 
small brake-shoe testing machine in the 
laboratory of the Burlington at Aurora, 
Ill. This machine tested miniature brake 
shoes 4 in. long by 1 in. wide on an 11%4- 
in. diameter chilled-iron wheels. Tests 
made on this small machine furnished in- 
formation relative to brake-shoe charac- 
teristics which proved to be of great value 
in establishing braking practice. Later 
Mr. Sargent co-operated with the Master 
Car Builders Committee in an important 
group of tests, the results of which were 
published in the Master Car Builders 
Proceedings for 1894. One of the most 
valuable results of these early tests made 
by Mr. Sargent was the construction of 
the Master Car Builders Brake Shoe Test- 
ing Machine on which full sized brake 
shoes could be tested. This machine, first 
installed at the plant of the Westinghouse 
Air Brake Company at Wilmerding, Pa., 
was transferred in 1898 to the laboratory 
of Purdue University. In 1891 Mr. Sar- 
gent resigned his position with the Chi- 
cago, Burlington & Quincy and became 
identified with the Congdon Brake Shoe 


. shoes. 


Company of Chicago. In 1893 he became 
chief engineer of the Sargent Company, 
Chicago, and remained in that capacity un- 
til 1902, when the American Brake Shoe 
& Foundry Company was formed, at which 
time Mr. Sargent became its Chief Engi- 
neer. From the time Mr. Sargent became 
actively connected with the brake-shoe bus- 
iness he has had a part in every important 
development that has been made in brake 
He was largely responsible for the 
perfection of the expanded metal (Dia- 
mond-S) type of brake shoe, which was 
originally brought out in 1897. This de- 
velopment contributed largely to the struc- 
tural strength and the wearing quality of 
brake shoes. He also had a large part in 
the development of the steel back rein- 
forcement which was likewise a great con- 
tribution to safety as well as to the dura- 
bility of the brake shoe. He also devel- 
oped a special metal insert used in driver 


F. W. Sargent 


brake shoes and through his continued re- 
search in brake shoe problems has con- 
tributed many other important improve- 
ments. Shortly after becoming associated 
with the American Brake Shoe & Foun- 
dry Company he developed an improved 
full size brake-shoe testing machine, which 
was installed at this company’s Mahwah, 
N. J., plant in 1908 and which machine he 
revised from time to time in order to keep 
pace with the ever-changing railroad con- 
ditions. An entirely new machine of this 
type, with greatly increased capacities for 
brake shoe and wheel loads and a materi- 
ally increased speed range, only a little 
more than a year ago was installed in a 
new research laboratory built by the Amer- 
ican Brake Shoe & Foundry Company at 
Mahwah, N. J., and fittingly named in 
honor of Mr. Sargent. Mr. Sargent was 
a member of the American Society of 
Mechanical Engineers, the American In- 
stitute of Mining and Metallurgical En- 
gineers and the American Society for 
Testing Materials. He was the author of 
the “Development of the Modern Brake 
Shoe” and “Motor Car Builders Brake 
Shoe Tests” and numerous railway club 
papers. 


Henry S. Demarest, president and 
treasurer of Greene, Tweed & Co., N. Y. 
died at his home in Hempstead, N. Y., on 
July 11, at the age of 70. Since 1900, he 
had been associated with the company. 

(Turn to next left-hand page) 
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You Can't Toba Show Ciste 
QUALITY FORGINGS 


HIGHER speeds are here to stay. The higher stresses demand the finest locomotive forgings money 
can buy. To meet these saang requirements ALCO has equipped a forge shop from end to 
end with the most modern facilities known to modern science. Many refinements in manufacture 


have added to achieve the acme of perfection. 


There are high powered forging presses, heat-treating furnaces, pyrometers to be sure—but in addi- 
tion there is complete physical, chemical, microscopical testing equipment to provide the closest 
control over ALCO'S high quality. You need all this equipment for there are no short cuts to highest 
quality. That is why we say it is much cheaper for a railroad to buy ALCO Quality Forgings than to 
LEOS equal. 


equip, maintain, and operate a forge shop as it should be to manufacture forgings of A 
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General 


C. T. Rrerey, chief mechanical engineer 
of the Atchison, Topeka & Santa Fe, with 
headquarters at Chicago, has taken a leave 
of absence. 


J. P. Morris, master mechanic of the 
Atchison, Topeka & Santa Fe at Chicago, 
has been appointed to the newly-created 
position of mechanical assistant in the 
general office at Chicago. 


Ernest R. Linp has been apponted gen- 
eral mechanical inspector of the Northern 
Pacific, with headquarters at St. Paul, 
Minn., to succeed R. P. Blake, retired. 


H. E. Hrinps, chief draftsman (locomo- 
tive) of the Chicago, Burlington & Quincy, 
has been appointed assistant mechanical 
engineer, with headquarters as before at 
Chicago. 


H. M. Woon, assistant master mechanic 
of the Pittsburgh division of the Pennsyl- 
vania at Pittsburgh, Pa., has been ap- 
pointed assistant engineer, motive power, 
office of general superintendent motive 
power, Eastern Region with headquarters 
at Philadelphia, Pa. 


J. M. Nicuotson, master mechanic on 
the Atchison, Topeka & Santa Fe at Chi- 
cago, has been appointed acting mechanical 
superintendent of the Western Mechanical 
district of the Eastern lines, with head- 
quarters at Topeka, Kan., replacing I. C. 
Hicks, who has been granted a leave of 
absence because of ill health. 


Master Mechanics and 
Road Foremen 


W. P. HARTMAN master mechanic of the 
Atchison, Topeka & Santa Fe at Slaton, 
Tex., has been transferred to Argentine, 
Kan. 


PauL J. DANNEBERG, general foreman of 
the Atchison, Topeka & Santa Fe at Ar- 
gentine, Kan., has been promoted to master 
mechanic of the Slaton division of the 
Panhandle & Santa Fe (part of the Santa 
Fe System), with headquarters at Slaton, 
Tex. 


W. Exttson has been appointed acting 
division master mechanic of the Canadian 
National, with jurisdiction over Toronto 
Terminals—Toronto to Niagara Falls and 
Toronto to Fort Erie—succeeding W. 
Sharp, who has been granted a leave of 
absence. 


Car Department 


A. Lepuc has been appointed car foreman 
of the Canadian National at Brockville, 
Ont., succeeding J. A. Hueston, retired. 


C. F. Weaver, district car foreman of 
the Canadian National at Montreal, Que., 
has been appointed superintendent of the 
car shop at London, Ont., succeeding T. M. 
Hyman, retired. 
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Personal Mention 


Shop and Enginehouse 


T. Cece, air brake inspector of the Ca- 
nadian National at Winnipeg, Man., has 
retired. 


A. McDonatp, night foreman of the Ca- 
nadian National at Kamloops Junction, B. 
C., has retired. 


A. D. McMILLan, locomotive foreman 
of the Canadian National at Rocky Moun- 
tain House, Alta., has been transferred to 
Mirror, Alta. 


J. T. Watton, locomotive foreman of 
the Canadian National at Mirror, Alta., 
has been transferred to Rocky Mountain 
House, Alta. 


G. H. Murpock, a machinist of the Ca- 
nadian National at Kamloops Junction, B. 
C., has been promoted to the position of 
night foreman. 


J. Puevan, air brake foreman of the 
Canadian National at Fort Rouge, Man., 
has been appointed air brake inspector, 
western region, with headquarters at Win- 
nipeg, Man., succeeding T. Clegg, retired. 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


BETHLEHEM STEELS.—‘‘Mayari Staybolt 
Steel” and “Bethlehem Silico-Manganese 
Spring Steel” are the subjects of Folders 
386 and 387 issued by the Bethlehem Steel 
Company, Bethlehem, Pa. 


Bortnc Bars AND REAMERS.—Spccifica- 
tions, prices and descriptions of Gisholt 
horing bars and reamers are contained in 
the eight-page illustrated bulletin issued 
by the Gisholt Machine Company, Madison, 
Wis. 


Oit-Burninc Rivet Forces.—-Johnston 
Type A rivet forges equipped with non- 
clogging vacuum oil burners and mono- 
lithic fire brick linings are illustrated and 
described in Bulletin No. 200C issued by 
the Johnston Mfg. Co., Minneapolis, Minn. 


Vascotoy-RAMET Toos ann BLANKS.— 
The Vanadium-Alloys Steel Company, 
Vascoloy-Ramet Division, North Chicago, 
Ill. has issued a catalog of tools and 
blanks which contains much useful data for 
tool makers using carbide blanks, or ma- 
chine shops using tools tipped with these 
blanks. 


WrovuGHT-STEEL WHEELS AND AXLES— 
A symbolic replica of a wrought steel 
wheel is embossed on the front cover of 
a book entitled “USS Wrought-Stcel 
Wheels and Axles” issued by the United 
States Steel Corporation Subsidiaries, 434 
Fifth Avenue, Pittsburgh, Pa. The book 


Purchasing and Stores 


V. R. NAYLOR, general foreman of the 
Southern Pacific at West Oakland, Calif, 
has been appointed district material super- 
visor to succeed C. S. Jones. 


S. SNeEnpon, assistant general store- 
keeper of the Canadian National, at Win- 
nipeg, Man., has been appointed general 
storekeeper of the central region, with 
headquarters at Toronto, Ont. 


R. D. Lone, purchasing agent of the 
Chicago, Burlington & Quincy, with head- 
quarters at Chicago, has heen appointed 
also general purchasing agent of the Colo- 
rado & Southern, the Fort Worth & 
Denver City and the Wichita Valley, all 
of which are subsidiaries of the Burlington. 


Obituary 


JoserH F. McAutey, division store- 
keeper on the Southern Pacific, with head- 
quarters at Portland, Ore., died suddenly 
of a heart attack on June 21. 


Trade Publications 


is addressed to “The Safest Carrier in 
the World”’—the railroads of today—and 
contains sections on wheels for steam rail- 
way service, wheels for electric railway 
service and forged steel axles 


STEEL SHop Boxes.—An attractive cat- 
alog, entitled Steel Shop Boxes, has been 
published by Lyon Metal Products, Incor- 
porated, Aurora, Ill. This catalog com- 
pletely illustrates and describes a wide 
range of steel boxes for every manufac- 
turing and storage use—shelf boxes for 
the storage of small parts; shop and tote 
boxes for transportation of work in proc- 
ess by truck, conveyor or lift truck; 
stacking boxes, nesting boxes; and sug- 
gestions for the use of special steel con- 
tainers designed to be used with specific 
production systems. In addition, the cata- 
log contains brief descriptive matter on 
steel shelving, lockers, shop equipment and 
tool storage equipment. 


TIMKEN BEarines.—The 32-page folder, 
issued by the Railroad Division of the 
Timken Roller Bearing Company. Canton, 
Ohio, in timetable style, illustrates many 
applications of Timken bearings to rail- 
road equipment. Eleven full-page cut- 
away illustrations show driver. truck and 
car applications now in standard service. 
Other illustrations show and describe vari- 
ous types of locomotives which have been 
Timken-equipped, as well as Diesel and 
steam powered, streamline high-speed 
trains. Timken light-weight reciprocating 
parts are described and easily read graphs 
show how Timken bearings reduce start- 
ing and operating friction and hold operat- 
ing temperatures within safe limits, as 
well as how Timken rods and reciprocat- 
ing parts reduce dynamic augment. 
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OX WELD W- 24R 
WELDING BLOWPIPE 


The Blowpipe for All Railroad Welding 


HE Oxweld W-24R is an all-purpose oxy- 
acetylene welding blowpipe for railroads. 
Some of the important uses of this blowpipe 
include the repair of broken cylinders, frames 
and wheel centers, the building up of worn piston 
heads and driving-box surfaces, and the butt- 
welding of a rail. 
The W-24R is well balanced and easy to handle. 
It has a choice of tip sizes which makes it adapt- 
able for welding and heating operations ranging 
from sheet metal to heavy frame sections. This 


unusual capacity now makes profitable many large 


*Trade-Mark 


Visit the Oxweld Exhibit, Booths 90 and 91. Roadmasters’ 
Convention, Stevens Hotel, Chicago, September 14-16, 1937 


welding jobs for which railroads have been seeking 
an economical welding method. The Oxweld Rail- 
road Service Company will gladly supply this 
improved blowpipe to its contract customers as 
rapidly as production will permit. 


THE OXWELD RAILROAD SERVICE COMPANY 
Unit of Union Carbide and Carbon Corporation 


UCC 
Chicago: 
Carbide and Carbon Building 


New York: 
Carbide and Carbon Building 
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Design Features of Lightweight 


Modern Locomotive Equipment-II’ 


The previously published part of this articlet related 
the importance of lightweight revolving and reciprocating 
parts and compared the weights, dynamic augment on 
the rail, and the maximum horizontal force on locomo- 
tives equipped with Timken high-dynamic-steel rods and 
locomotives equipped with plain-bearing rods. [ Editor. | 


Design of Column Section of Rods 


The design of the column sections of the main and 
side rods is based on compression tests of full-sized 
tapered columns. The columns tested were machined 
from standard structural-steel I-beam sections to di- 
mensions comparable with those of full-size main and 
side rods used in service. The object of these tests was 
to determine the load required to bring failure due either 
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Fig. 5—Comparison of experimental and calculated buckling loads 
for tapered columns 


to local yielding or to buckling. Only sufficient tests 
were made to satisfy the validity of formulas for the 
rational design of tapered columns. 

The general shape and characteristics of the columns 
tested are shown by the sketches in Fig. 5. For a col- 
umn tapered in the manner shown, the least moment of 
inertia of any cross section in the tapered portion at 
either end of the column is very nearly proportional to 
the cube of the ratio of the width of flange at that section 


* Abstracted from a paper on “Modern Locomotive and Axle-Testing 
Equipment,” by T. V. Buckwalter, O. J. Horger and W. C. Saunders, 
poblished in the transactions of the American Society of Mechanical 
ngineers, April, 1937, and presented before the semi-annual meeting, 
Detroit, May 17-21, 1937. 

, t Part I of this article was published on pages 348-351 of the August 
issue of the Railway Mechanical Engineer. 
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A discussion of the development 
and research problems involv- 
ed in the design of Timken 
lightweight reciprocating and 
rotating parts for locomotives 


to the width of flange at the end of the column. The 
buckling load for a pin-ended column of this kind is ex- 
pressed by the equation 


Lo Lo 
where E = Young’s modulus (30 X 108); J = least 
moment of inertia of the uniform section at the center 
of the column; A = cross-sectional area of this section; 
R = least radius of gyration of the same section; Lo = 
over-all length of the column; m = coefficient (Din- 
nick’s factor) dependent on the ratios //Lo and é/I; | 
= length of uniform part of the column; and į = least 
moment of inertia of the section at either end of the 
column. Values of the coefficient m were taken from 
a table for pin-ended tapered columns given in Dinnick’s 
work3 and the buckling load was calculated for each 
column tested as shown in Table V. 
For a uniform column, Equation [1] for the buckling 
load reduces to Euler’s formula 


EI 
Pe = T? era 
L? 
or 
Pe E 
a a E T TE, (2] 
A (L/R)? 


where L = length of the uniform column; 4 = cross- 
sectional area; and R = radius of gyration of the cross 
section. From Equation [2] Euler’s curve has been 
plotted in Fig. 5. A modified Euler curve could be 
drawn for each value of m encountered in the column 
tests, and individual test results could be compared with 
the corresponding curves. Instead of doing this, a 
simpler procedure was adopted for the comparison of 
test values with the values predicted by theory. For 
each column tested, the length L was calculated for an 
equivalent uniform column, having a cross section the 
same as that of the center part of the tapered column, 
which would buckle at the same load. Using this value 
of L, the test value of P,/A for each column tested could 


*“The Theory of Elasticity,” by S. Timoshenko, McGraw-Hill Book 
Company, New York, 1936, p. 137. 
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be plotted against L/R for that column and the point 
so obtained should fall on Euler’s curve. 

Table V gives the dimensions and other data for three 
of the seventeen different designs of columns tested. The 
test results given in this table represent the results of 
five tests, one test on the first design and two each on 
the other two designs. In each case, the buckling loads 
for the two tests on the same design were identical. 
The load-deflection curves for these five tests are given 
in Fig. 5. The slope of each curve showing the lateral 


Table V—Results of Tapered-Column Tests 


Test No. Test No. Test No. 
Item 78 8l and 81A 88 and 88A 
d = depth of section, in...... ERTE 818/16 8'3/1a 8/16 
b = width of flanges at center, in...... 2% 214 2. 
‘A = area of I-section at center, sq. in. 7.06 6.30 5.49 
I = least moment of inertia at center, 
E ro e aae E a ERARE 3.04 2.14 1.10 
R = least radius of gyration at cen- 
ter = V (TJA), insonne oenen 0.655 0.582 0.448 
a = area of I-section at ends, sq. in... 4.86 4.67 4.67 
# = least moment of inertia at ends, in.* 0.507 0.475 0.475 
I = length of uniform section, in...... 58 37 37 
Lo = overall length of column, in...... 83 83 R3 
W/Le .. 9.70 0.45 0.45 
i 0.220 0.431 
8.80 9.28 
81,500 45,400 
Pe/A = average compressive stress at 
center, lb. per sq. in.......ececceees 18,000 12,900 8,300 
L = length of uniform column which 
would have the same buckling load, in. 84.2 87.8 85.5 
L/R = slenderness ratio.......-ceeee 128.5 150.8 191.0 
P = buckling load from test, Ib....... 127,000 82,000 49,500 
Note: Cylindrical blocks were used on ends of columns to give round- 


end conditions for the buckling tests. 


deflection of the column at its center is due to slight and 
unavoidable imperfections in material, initial curvature 
of the column, and accidental eccentricity of the load 
applied in the test. For an ideal column, the curve 
would be truly vertical for loads up to the failure load.- 
The actual curves are asymptotic to the horizontal dotted 
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lines which show the theoretical calculated value oi the 
buckling load for each column. The test value of P. 
for each of the three designs listed in Table V is plotted 
against L/R in Fig. 5 as three points, which fall on the 
Euler curve. The close agreement of the experimental 
points with Euler’s curve shows that the analytical werk 
of Dinnik can be applied to find an equivalent value o: 
L for a tapered column. This equivalent length will be 
greater than the actual length Ly of the column, and 
the’column may then be designed for safety from buckling 
or failure at the middle of the column as though it were 
a uniform column of length L. The experimental results 
presented in this paper in support of this idea were 
obtained from tests on tapered columns having very 
little eccentricity. However, additional tests on tapered 
columns were carried out in which the loads were ap- 
plied with a deliberate eccentricity at both ends of the 
column. These tests showed that the correspondence 
between the measured deflections at the center of an 
eccentrically loaded tapered column and the calculated 


NOTATIONS * 

P2AXIAL LOADING AT WHICH YIELDING 
BEGINS IN A SHORT COLUMN OR AT 
THE ENDS OF A TAPERED COLUMN 

@=ECCENTRICITY OF LOAD 

R*RADIUS OF GYRATION 

A=AREA OF CROSS SECTION 

ZSECTION MODULUS 

K=CORE RADIUS = Z/A 

"R,A,Z, AND K ARE FOR THE MINIMUM 
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Fig. 7—Curves showing yielding stresses at the ends of eccentrically 
loaded tapered columns 


deflections at the center of the equivalent uniform col- 
umn, the length of which was determined as previously 
explained, was sufficiently close to warrant using the 
same equivalent length L for the design of a tapered 
column regardless of the amount of eccentricity assumed 
to exist in the application of loads. 

With this in mind, we can proceed with a discussion 
of the failure of uniform columns. Euler’s curve shown 
in Fig. 5 gives the buckling load for pin-ended column: 
with no eccentric loading. If we consider that a column 
has failed as soon as the yield-point strength has been 
exceeded, then the full-line curve designated as e/k = 
O in Fig. 6 gives the failure loads for columns with no 
eccentricity if the steel in the columns is of the Timken 
high-dynamic type, having a yield-point strength of 
115,000 Ib. per sq. in. The horizontal portion of this 
curve is below the value of L/R used for locomotive rods 
and is not of much interest to the designer. In a driving- 
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gear system, moreover, the load is sometimes eccentric- 
ally applied on the rod and develops stresses above the 
yield point as a result of the combination of bending 
stress with direct stress. The remaining full-line curves 
of Fig. 6 are also for a yield-point strength of 115,000 
Ib. per sq. in., and show the loads at which yielding at 
the center of a uniform column will begin for several 
assumed values of the ratio e/k. The curves shown in 
Fig. 6 were calculated using the equation 


F Yield-point strength 
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the notations for which are given in Fig. 6. The dashed- 
line curves of Fig. 6 give the same information as the 
full-line curves, only for a steel having a yield-point 
strength of 57,500 łb. per sq. in. Fig. 6 shows both 
groups of curves for values of L/R up to 150. In Fig. 
6b is given that portion of the curves to an enlarged 
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Fig. 8—Vertical bending and centrifugal stress in main rods 


vertical scale for L/R values of 100 to 150 which are 
commonly used in locomotive-rod design. 

The curves of Fig. 6 furnish a basis for the rational 
design of columns by assuming some eccentricity and 
utilizing steels with higher yield strength. The factor 
of safety for any column will be the ratio of the load 
at which the column will yield to the maximum load 
which the column must carry. It is apparent from Fig. 
6b that with equal eccentric loading (say e/k = 2.0) 
the higher-yield strength steel will give a column strength 
24 to 43 per cent greater than the lower-yield-strength 
steel for L/R ratios of 150 and 100, respectively. As 
mentioned before, the narrow width of the ends of the 
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Timken rods and the well-maintained alignment, of the 
driving axles and driving-rod system through the use of 
Timken roller ‘bearings permits small eccentric loading 
compared to plain-bearing rods. Assuming that e/k 
may be reduced from 2.0 to 1.0, then Timken rods made 
from steel with a high yield strength will have a strength 
of from 40 (L/R = 150) to 76 per cent (L/R = 100) 
greater than plain-bearing rods of the same weight made 
from steel with low yield strength. Or by maintaining 
the same column strength in designs using both steels, 
the Timken rods will show a saving in weight. 

While the curves of Fig. 6 illustrate saving in weight 
effected by using steel of high yield strength for uniform 
columns, we will also show by Fig. 7 that the use of the 
same steel gives additional weight saving by increasing 
the amount of taper which may be permitted at the ends 
of the columns or rods. When the ends of a column are 
tapered, failure may develop due to local yielding at the 
ends of the column before buckling or yielding occurs 
in the middle. The stress at the end of a column is 
independent of deflections, so that the maximum com- 
bined stress at the end of a tapered column is simply 

P Pe 

-+ 

A Z 
where the notations are those in Fig. 7. To find the 
value of P/A at which yielding will begin at the end of 
a column it is only necessary to equate this stress to the 
yield-point strength of the material. Fig. 7 gives curves 
showing the values of P/A at which yielding will begin 
at the ends of a tapered column, one curve for the Tim- 
ken high dynamic steel having a yield point strength of 
115000 Ib. per sa. in., and the other for a steel having 
a yield strength of 57,500 lb. per sq. in. The curves 


Fig. 9—Side rod in test setup showing arrangement of strain gages 
used to determine stress distribution in various eye sections 
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show that the value of P/A to cause yielding for a given 
column end section is directly proportional to the yield- 
point strength of the material used. In using the curves 


nominally calculated values due to stress concentration. 
The Timken-rod design gives comparatively uniform sec- 
tions at the junction of the eye and column which results 
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Table VI—Summary of Stresses at Sections U and N of Side-Rod Eyes Shown in Fig. 10 


pon e 
Stress, lb. per aq. in. 


PEA Test 
(B) C 
Design No. 1: . e 
in clearance = '/e in... ibe 500 23,500(E) 
Pin clearance = °/q in... 2.0.6... ce eee eee j? 26,500 (D) 
Design No: 2: i 
in clearance = a eaae eai a stage ede 7 23,600(E) 
Pin clearance = t/o T E A } 7,200 { 38°200(D) 


Section U———_________ 


oo Section Na 
Stress, Ib. per sq. in. 


Ratios Ge Ratios 
72 Test —____—_, 
(C)/(B) (D)/(E) (B) (C) (O/B)  (D)/(E) 
3.13 7 11,300(E) 151 
3153 } 1.13 7,500 Í 18900(D) 252 1:67 
3.28 9,600 (E) 1.48 
3.92 } 1.20 6,500 {2000D 3.20 } 2.17 


aaae 


in Fig. 7 it should also be considered that here again 
much less eccentric loading may be expected on the nar- 
row Timken rods than on the wide plain-bearing rods 
for the reasons previously mentioned. 

On the basis of the test results and theoretical con- 
siderations presented previously in this paper, we con- 
clude that tapered-column sections used in locomotive 
main and side rods may be designed for safety against 
sidewise bending and direct stress by the use of curves 
derived from rational formulas. It should be mentioned 
here that empirical formulas similar to those used by 
A.A.R. and locomotive builders do not permit the proper 
evaluation of the advantages to be obtained by using 
higher-yield-strength steel and tapered-column design. 


Fatigue Failure of Rods 


Up to this point, only static failure of the columns 
has -been considered, but the possibility of fatigue failure 
must also be investigated. Fatigue failures seldom occur 
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Fig. 10—Stresses and dimensions of side-rod eyes tested 


in the uniform-column portion of the rod, but usually 
develop at the junction of the column with the eye (fa- 
tigue failures in the eye will be discussed later). In 
this region there is usually an abrupt change in section, 
and the bending and direct stresses are higher than the 
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in less stress concentration and greater uniformity of 
strength of material than in plain-bearing rods. Danger 
of fatigue failure in the Timken rods is further reduced 
by the high fatigue strength of the high dynamic steel. 


Vertical Bending and Centrifugal Stresses 


At low speeds, only sidewise bending and direct stress 
need be considered. At high speeds, however, stresses 
due to vertical bending caused by the column load and 
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inertia forces on the rods must be considered. Fig. 8 
shows a comparison of these stresses for the Timken 
main rod on a locomotive and the plain-bearing rod 
which it replaced. The centrifugal stresses were calcu- 
lated from the usual formula as recommended by the 
American Locomotive Company and the A.A.R., and 
derived in Merriman’s “Mechanics of Materials.” The 
formula recommended by the American Locomotive 
Company for the calculation of vertical bending stress 
S in a rod, is an empirical formula which can be written 
P/2A 
ai ee 5] 
1 — (P/2Pc) 


where P is the maximum piston thrust, and P, is Euler’s 
load for buckling in the vertical plane as given in Equa- 
tion [2], considering each rod as a round-ended column. 
The curves for vertical bending stress given in Fig. 8 
were calculated from this formula. Fig. 8 shows also the 
combined stress, vertical bending plus centrifugal, for the 
Timken rod and the plain-bearing rod. It will be seen 
that the combined stress is slightly higher for the Timken 
rod because of its reduced section. The higher stress 
in the Timken rod is more than offset by the higher phy- 
sical properties of the steel used as compared with the 
properties of the steel used for plain-bearing rods. 

The practice of combining vertical with centrifugal 
stress, as in Fig. 8 is recommended by the American 
Locomotive Company. The standard practice of the 
A.A.R. is to combine direct stress due to a fraction of the 
full piston thrust with centrifugal stress. The latter 
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method would give sliglitly lower stresses than those 
shown by the curves in Fig. 8. 


Design of Eye Ends of Driving Rods 


A satisfactory analytical solution for the stresses in 
the eye ends of the main and side rods does not exist. 
This is due to the difficulty of determining the load dis- 
tribution over the bore of the rod eye which depends 
upon the clearance between the eye and the bearing race. 
This clearance is a minimum for new parts and, since 
increased clearance results in higher stresses in the eye 
sections of the rod, the stresses in these sections become 
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Fig. 12—The two halves of the die-forged crosshead body are bolted 
together over a system of annular grooves in the piston rod to form 
the crosshead connection 


greater as the clearance increases under operating condi- 
tions. The purpose of these static tests on full-size eye 
sections, therefore, was (a) to investigate the stress dis- 
tribution in various designs of eye sections, and (b) to 
determine the increased magnitude of these stresses due 
to increasing the clearance from minimum to maximum 
values anticipated in service. These tests were made on 
side rods and the knowledge obtained was applied in an 
analytical solution for the stresses in the main rods which 
are of similar design. In addition to the stresses 
measured in these static tests, stresses due to impact are 
present in the eye sections under operating conditions 
and this must be considered when a factor of safety is 
selected. 

The method of loading the eyes of the side rod in the 
testing machine to determine the stress distribution by 
means of last-word strain gages of l-in. gage length 
located at various I-sections is shown in Fig. 9. The 
complete stress distribution was determined in the eye 
section for ten different rod conditions which included 


readings were made, most of which were obtained from 
tensile tests on the rods and the remainder from com- 
pression tests. A load of 58,000 Ib. (one-half the piston 
thrust) was applied on the side-rod eye in all these tests 
which is in accordance with A.A.R. design specifications 


Table VII—Summary of Stresses Due to Both 0.004-in. 
Fit of Crosshead Pin and 117,400-Lb. Pull 
on the Main Rod—See Fig. 11 
Section U Section N 


(A) Measured stress, lb. per sq. in............0.05 21,800 20,900 
(B) Stress P/2A, Ib. per sq. in....... eee ee eee eee 13,000 8,100 
(G) "Ratio (CA): CB) cn oiece secs a AAE Sans 2.58 


for the six-coupled passenger locomotive on which this 
rod application was made. The results of two of the 
tension tests on each of the two designs of eyes in Fig. 
10 are shown graphically in that figure. Strain gages 
could not be mounted closer than 4g in. from the boun- 
dary of the rod so that stresses at this position are given 
in the table of Fig. 10 rather than stresses extrapolated 
to the boundary. 

Referring to Fig. 10, it is apparent that the critical 
stresses measured in test occur at sections N and U with 
the latter showing the maximum stresses. Actually the 
maximum stresses exist a short distance from section U, 
depending upon the clearance in the eye, but the differ- 
ence from the values shown would be small. Table VI, 
comparing the stresses in the two designs of the eye, 
shows slightly lower stresses for design 1 than for de- 
sign 2, particularly with increased pin clearance. The 
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Fig. 13—Gage locations used in determining stresses in the piston rod 


thinner rim in design 2 would tend to increase the stress 
over design 1. The effect of 54 in. pin clearance in- 
stead of %4 in. clearance is to increase the stresses by 
13 to 20 per cent at section U, but is of greater influence 
at section N where the stresses with %4 in. clearance 
are 1.7 to 2.2 times as great as the stresses with %4 in. 
clearance. The measured stresses given in the table in 
Fig. 10 for section U are.3.1 to 3.9 times the nominally 
calculated direct stresses, P/2A, and are 1.5 to 3.2 times 
as great as P/2A at section N, which indicates the 
presence of considerable bending at these sections.> 


Table VIII—Total Stress in Piston Rod Due to Tightening Crosshead Bolts and to a Pull of 120,000 Lb. 


Design No. 1 


Gage position Stress due to Stress due to 
as shown in tightening 6 bolts, 120,000 Ib. pull, 
Fig. 13 lb. per sq. in. lb. per sq. in. 
1 0 4,300 
4 1,300 3.700 
1-4 12,000 8.800 
2 8,000 2,600 
5 5,500 20,500 
2-5 4,500 4,500 
3 44,000 1,000 
6 19,000 26,000 
3-6 2,100 4,900 
Note: 


aR: 


Total stress, 


Design No. 2—————_————_—_,, 
Stress due to 
120,000 Ib. pull, 


Stress due to 


tightening 6 bolts, Total stress, 


Ib. per sq. in. lb. per sq. in. lb. per sq. in. lb. per sq. in. 

4,300 -9,5 9,000 9,500 
—2,400 —12,000 17,000 5,000 
20,800 1,000 13,000 14,000 
10,600 15,000 4,000 19,000 
26,000 22,000 4,000 26,000 

9,000 12,000 9,000 21,000 
45,000 13,000 2,500 15,500 
45,000 14,000 2,500 16,500 

7,000 —600 5,600 5,000 


Stresses are those at the bottom of the annular grooves in the piston rod as shown by the gage positions in Fig. 13. 


the investigation of five different eye designs having 
various clearances between the eye and the outer race 
of the Timken bearing. A total of 1,300 strain-gage 
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As a result of the test data given and additional tests 
not shown, the final design of rod introduced in service 
(Continued on page 405) 
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Railway Fuel and 


Traveling Engineers’ Association 
Grand Ballroom, Hotel Sherman 


Tuesday, September 28—General Session 


Morning Session 

10:30 o'clock Convention called to order. 

10:45 o'clock Chairman's address by J. D. Clark, fuel supervisor, Chesapeake & Ohio. 
11:00 o'clock Address by M. J. Gormley, executive assistant to president, Association of 


Afternoon Session 


American Railroads. 


2:00 o'clock Report an Tuei Records and Statistics, by E. E. Ramey, fuel engineer, Baltimore 
& io. 
Address by Roy V. Wright, editor, Railway Mechanical Engineer. 
Wednesday, September 29—Mechanical Day 
Morning Session 
9:30 o'clock Report on New Locomotive Economy Devices, by A. G. Hoppe, assistant 


10:15 o'clock 


mechanical engineer, Chicago, Milwaukee, St. Paul & Pacific. 


Report on Steam Turbine and Steam Condensing Locomotives, by L. P. Michael, 
chief mechanical engineer, Chicago & North Western. 


11:00 o'clock Address by W. H. Flynn, general superintendent motive power and rolling 
stock, New York Central. 
11:30 o'clock Report on Front Ends, Grates and Ashpans, by Prof. E. C. Schmidt, University 


Afternoon Session 


of Illinois. 


2:00 o'clock Report on Attention to Valve Motion and Its Efect on Fuel Economy, by 
. F. Brown, fuel supervisor, Northern Pacific. 
3:00 o'clock Report on Utilization of Locomotives, YA A. Raymond, supervisor of fue! 
and locomotive performance, New York Central. 
Thursday, September 30—Air Brake Day 
Morning Session 
9:30 o'clock Report on Air Brakes, by W. H. Davies, superintendent air brakes, Wabash. 
11:00 o'clock Address by L. K. Sillcox, first vice-president, New York Air Brake Company. 


Afternoon’ Session 


2:00 o'clock Report on Locomotive: Firing Practice—Oil, by R. S. Twogood, assistant 
engineer, Southern Pacific. 
Report on Locomotive uing Practice—Coal, b i C. Shove, general fuel 
supervisor, New York, New Haven & Hartford 
Friday, October 1—Fuel Day 
Morning Sessiou 
9:30 o'clock Report of Subjects Committee. 
9:45 o'clock Report on Inspection, Preparation and Utilization of Coal, by W. R. Sugg, 
superintendent fuel conservation, Missouri Pacific. 
Address by Eugene McAuliffe, president, Union Pacific Coal Company. 
Report of Secretary-Treasurer T. Duff Smith. 
Report of Finance Committee. 
Report on Constitution and By-Laws. 
Election of Officers. 
Afternoon 


No session scheduled in order that members may use all of this period for 
visiting exhibits. 


Railway Mechanical En: 
SEPTEMBER, 


"937 


C. I. Evans, 
Vice Chairman 


A. T. Pfeiffer, 
Vice Chairman 


F. P. Roesch, 
Vice Chairman 


T. Duff Smith, 
Secretary-Treasurer 


Fuel and Traveling Engineers 


A consolidation of two powerful 
organizations meets at Chicago 


for first time Sept. 28 —Oct. 1 


Tue Railway Fuel and Traveling Engineers’ Associa- 
tion will hold its first annual meeting in the Grand Ball- 
room of the Hotel Sherman, Chicago, September 28, 29, 
30 and October 1. In point of program and tradition, 
however, it will not be a new association. Created by 
the merging of the Traveling Engineers’ Association and 
the International Railway Fuel Association, it has a 
background of fine service to American railways, ex- 
tending back for 45 years in the case of the former and 
30 years in the case of the latter. 


Traveling Engineers’ Association 


The Traveling Engineers’ Association was organized 
January 9, 1893, in the office of Locomotive Engineering 
at the invitation of Angus Sinclair and John A. Hill, 
widely known as the creator of “Jih Skeever,” whose 
“Object Lessons” are still fresh in the minds of the older 
men in railway service today. The chairman of the com- 
mittee which issued the call for the meeting was C. B. 
Conger of the Chicago & West Michigan, who became 
the first president of the association organized that day 
“to improve the locomotive engine service of American 
railways.” At the end of five years’ service Mr. Conger 
was succeeded by D. R. MacBain, who later served as 
president of the International Railway Fuel Association 
and who was also president of the American Railway 
Master Mechanics’ Association. Starting with a mem- 
bership of 98 by the time of the first annual meeting 
held in September, 1893, it grew steadily. At the end 
of 10 years it had passed the 400 mark; at the end of 20 
years it reached nearly 1,000, and for the five years 
ended with 1930 was above 1,500. 

The membership policies of the Traveling Engineers’ 
Association have been consistent throughout its history. 
Those eligible for active membership were traveling 
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J). D. Clark, Chairman 


engineers or road foremen of engines and their assis- 
tants; promoted road foremen of engines; air-brake ex- 
perts employed by the railroads and the manufacturers ; 
general foremen, and roundhouse foremen. Associate 
members were “those whose knowledge of locomotive 
running and management will be of service to the asso- 
ciation.” Membership provisions were liberalized on 
several occasions, but only to the extent of making all 
general foremen and enginehouse foremen eligible, irre- 
spective of former service as locomotive engineers, 
and by according associate members the privilege of pro- 
motion to full membership. The program of the associa- 
tion was developed consistently in keeping with the 
motto of the association “to improve the locomotive 
engine service of American railways.” 

A wide range of subjects has been covered in the pro- 
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ceedings. Among those most consistently included in 
the programs are air-brake and train handling, lubrica- 
tion, and fuel economy. Smoke prevention commanded 
the attention of successive conventions for a number of 
years prior to 1918. The problems of employment and 
promotion in the engine service, including formulation 
of standard examinations, received considerable attention 
during the first 20 years of the association’s history. 
Each new facility, such as the brick arch, the super- 
heater and the stoker, as it came into use on the locomo- 
tive was the subject of study until it had become well 
established and its management generally understood. 
This part of the work of the association was, in fact, that 
of an organization of educators gathering material and 
formulating methods for the instruction of the men in 
the engine service. 

One of the remarkable facts concerning the Traveling 
Engineers’ Association is that this organization, one of 
the oldest in the field, was served as secretary through- 
out its history by one man—W. O. Thompson. Mr. 
Thompson was one of the organizers of the association 
and his secretaryship was unbroken until his death early 
in 1936. 


Fuel Association Organized 


When the Traveling Engineers’ Association was 15 
years old there came into being a new association de- 
signed to- specialize on certain phases which had con- 
sistently been a part of the Traveling Engineers’ pro- 
gram. On November 20, 1908, a group of some 40 per- 
sons met in Chicago for the purpose of organizing an 
association to advance the interests of the railroads by 
recommending the adoption of the best methods of pur- 
chasing, inspecting, weighing, distributing, handling and 
accounting for fuel. Membership in this organization 
was to include officers of railways and their assistants 


in charge of these functions as well as men in charge of 


fuel tests or economies on railways. Eligibility for asso- 
ciate membership included officers or representatives of 
concerns “engaged in production of fuel, either coal or 
oil, fuel handling, fuel-handling devices and equipment, 
fuel-consuming or labor-saving devices,” and also men 
“whose general knowledge of fuel problems may be of 
value to the association.” Eugene McAuliffe, then gen- 
eral fuel agent of the Rock Island-Frisco Lines, was 
elected president of this organization. At the time of 
the first annual meeting in June, 1909, the association 
had a membership of 200 and 117 were in attendance 
at the meeting. 

Like the Traveling Engineers’, this association pros- 
pered. At the end of 10 years its total membership was 
nearly 1.000. During the three or four years preceding 
the depression the active membership. consisting exclu- 
sively of railway men, exceeded 1.000, and the total 
membership varied from 1,400 to 1,600. In addition to 
the wide range of subjects included within the field 
which the association took for itself, it gradually devoted 
more and more attention to problems pertaining to the 
use of fuel. One of its most frequently repeated com- 
mittee reports dealt with firing practice and another, of 
somewhat later origin, with front ends, grates and ash 
pans. The problems of locomotive maintenance effect- 
ing fuel economy were also constantly before the asso- 
ciation. 

In 1920 following the amalgamation of the Master Car 
Builders’ and the American Railway Master Mechanics’ 
Associations into the Mechanical Section of the Ameri- 
can Railway Association, whereby these organizations 
lost their voluntary status, the question as to whether 
the so-called minor associations were to maintain their 
independence was raised in various ways. Both the 
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Traveling Engineers’ Association and the Fuel Associa- 
tion maintained their voluntary status and during the 
1920’s reached the peak of their success. During this 
period the Fuel Association contributed invaluable aid 
in the work of the Joint Committee on Fuel Conserva- 
tion and Locomotive Utilization of the American Rail- 
way Association. 


The Two Organizations Unite 


Then came the depression. One of its early effects 
was to curtail association activities and, indeed, in the 
case of some of these organizations, to discontinue their 
activity completely. Following 1930 no meeting of the 
Traveling Engineers’ Association was held until 1934, at 
which time a limited program was discussed by a meager 
attendance. No meeting of the International Railway 
Fuel Association was held in 1931 and 1932, although 
the reports and papers prepared for 1931 were published 
in a volume of Proceedings for that year. The meetings 
in 1933 and 1934 were limited in attendance. In 1935 
the membership of the Fuel Association had dropped to 
230. The situation seemed desperate from the viewpoint 
of both associations. 

Thus was the soil prepared for the serious considera- 
tion by both bodies of the proposal that they combine 
their strength in a single association. This proposal was 
not new, although it had never received serious open 
consideration by either association. Many of the mem- 
bers and many other railway officers had long felt that 
the extent to which the programs of the two associations 
overlapped and the large overlap in membership made 
such a move highly desirable. Indicative of the over- 
lapping membership is the list of men who had held the 
presidency of both associations. These included D. R. 
MacBain, W. C. Hayes, J. B. Hurley, J. N. Clark and 
J. M. Nicholson who presided at the meetings of both 
of these associations in 1934. Many others were active 
leaders in the work of both associations. 

The union of the two associations into the Railway 
Fuel and Traveling Engineers’ Association was ultimately 
completed in 1936. At that time simultaneous meetings 
of the two associations acted favorably upon the report 
of the Joint Committee recommending the merger and 
formulating the procedure for its accomplishment. The 
two organizations, each with a history of highly useful 
service to American railroads, are now joining forces in 
keeping with the logic of changed conditions and with 
renewed prospects of a continuing career of usefulness. 


President Clark 


James Daniel Clark, president of the association, is 
fuel supervisor of the Chesapeake & Ohio. He was 
born in Spotsylvania County, Va., January 27, 1883. 
and entered the service of the Chesapeake & Ohio as a 
fireman two days before Christmas, in December. 1903. 
He was promoted to locomotive engineer in 1911, be- 
came a traveling fireman in June, 1923, fuel instructor 
in August, 1924, and was made fuel supervisor, the 
position he now holds, in January, 1925. Mr. Clark 
was an active worker in both the International Railway 
Fuel Association and the Traveling Engineers’ Associa- 
tion. He joined the Fuel Association in 1923, was 
elected a member of the executive committee in 1926. 
and vice-president in 1929. He was elected a member 
of the executive committee of the Traveling Engineers’ 
Association in 1928 and vice-president in 1930. He was 
therefore the logical person to be elected to the presi- 
dency of the new association when it was formed a 
year ago. 

Mr. Clark is a man of pleasing personality, yet direct 

(Continued on page 403) 


Railway Mechanica! Engineer 
SEPTEMBER, 1937 


A. F. Stiglmeier, 
Secretary-Treasurer 


M. V. Milton, President 


Master 


W. N. Moore, 
Vice-President 


Boiler Makers Association 


Tue Master Boiler Makers’ Association will hold a 
two-day convention in the Crystal Room, Hotel Sherman, 
Chicago, Wednesday and Thursday, September 29-30, 
1937. Evidence of the splendid way in which this organ- 
ization has come out of the depression is indicated by 
the considerable number of pertinent committee reports 
scheduled in the program, in addition to the special 
addresses. 

After five long years of inactivity, this association, in 
1935, commenced its rehabilitation in the face of consid- 
erable objection and under the handicap of a depleted 
membership. The action taken at its first business meet- 
ing in that year, which replaced the conventions of 
former days, more or less paralleled that at the inception 
of the association in November, 1902, and about the same 
number of representatives from railway boiler depart- 
ments were in attendance. With the background of use- 
fulness to the railroads established over the 35 years of 
its existence, the renewal of member interest has been 
very rapid. At the meeting in 1936 more than 150 mem- 
bers demonstrated their loyalty to the association by at- 
tending, and in that year nearly 350 former members 
again became active. 

As the time for the 1937 business meeting of the 
Master Boiler Makers’ Association approaches, it is 
apparent that the energy and aggressiveness of the or- 
ganization in its own behalf through the period of its re- 
birth is bearing fruit in an added prestige and in the 
support of railroad officials generally. 

To find the reason for this present support and inter- 
est in the association, it is probably necessary to go back 
to the beginnings of the organization, for its fundamental 
ideals have never been altered in the face of changing 
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conditions. The purpose then and.now has been one of 
service to the railroads. 


Organized in 1902 


Having in mind the value of education in the advance- 
ment of any craft, a group of enterprising boiler-shop 
foremen and supervisors met in the assembly hall of the 
Lindell Hotel in St. Louis, Mo., on November 11, 1902, 
to consider the formation of an association of railway 
boiler supervisors. The meeting culminated in action 
which started the International Railway Master Boiler 
Makers’ Association on its career. It was conceived 
solely.as an organization of those in charge of the rail- 
way boiler departments and to be controlled by officers 


‘having the complete sanction of railway management. 


The association had these objects in view—to bring 
together for discussion among its members various 
topics of interest; to promote the exchange of ideas and 
methods used by various railroads in building, inspecting 
and repairing locomotive boilers, and to hold frequent 
meetings to promote a better acquaintanceship among 
members and thus to improve the standing and widen 
the influence of this branch of the railway industry. 

Other than the appointment of officers and the selec- 
tion of topics for discussions at a 1903 meeting, little 
else was accomplished during the November, 1902, ses- 
sion. The officers elected at that time were: President, 
F. J. Graves, master boiler maker, Chesapeake & Ohio, 
Huntington, W. Va.; first vice-president, J. A. Doarn- 
berger, Norfolk & Western, Roanoke, Va.; second vice- 
president, William H. Laughridge, Hocking Valley, Co- 
lumbus, O.; secretary and treasurer, P. Sullivan, Big 
Four, Urbana, IIl.; assistant secretary, E. C. Cook, 
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Master Boiler Makers’ Association 
Crystal Room, Hotel Sherman 


Tuesday, September 28 
6:30 to 7:30 p.m. Registration of Members and Guests. 


Wednesday, September 29 
Morning Session 
7:30 to 9:30 a.m. Registration. 
10:00 a.m. Business session. 
10:05 a.m. Meeting called to order. 


Annual address by President M. V. Milton. 

Routine business. 

Address by D. C. Buell, Director, Railway Educational Bureau, Omaha, Neb. 
Annual report of the Secretary-Treasurer. 

Miscellaneous business. 

New business. 

Appointment of special committees to serve during meeting. 

Memorials. 

Announcements. 

Topic No. 7. Topics for 1938 Meeting. George M. Wilson, Chairman. 


Afternoon Session 


1:15 to 1:45 p.m. Registration. 
2:00 p.m. Meeting called to order. 
Committee report on topical subjects. 


Topic No. 1. Pitting and Corrosion of Locomotive Boilers and Tenders. 
Louis R. Haase, district boiler inspector, Baltimore & Ohio, chairman. A representative of the Water 
Service Committee of the American Railway Engineering Association will discuss the report. 


Topic No. 5. Improvements to Prevent Cracking of Firebox Sheets Out of 
Staybolt Holes. C. W. Buffington, general master boiler maker, Chesapeake & Ohio, chairman. 


Topic No. 8. Law.—Myron C. France, general boiler foreman, Chicago, 
St. Paul, Minneapolis & Omaha, chairman. 


Announcements. 


Thursday, September 30 
Morming Session 


7:45 to 8:30 a.m. Registration. 
9:00 a.m. Meeting called to order. 
Unfinished business. 
Annual address by: Secretary-Treasurer Albert F. Stighmeier. 


9:30 a.m. Address by Col. C. C. Stibbard, chief operating officer, Board of Railway 
Commissioners, Ottawa, Ont. 


Topic No. 2. Autogenous Welding and Cutting as Used with the Fabrication 
of Boilers and Tenders. Albert F. Stiglmeier, foreman, boiler department, New York Central West 
Albany Shops, chairman. In the discussion of the report a special paper will be presented by the 
Welding Section of the National Electrical Manufacturers Association on Code Requirements for 
Welded Seams; one by the International Acetylene Association on Heat Effects on Sheets When Cut 
by the Acetylene Process; another from the Lincoln Electric Company on What the Development of 
Coated Electrodes Has Done for the Railroads; and one from the Lukens Steel Company on Heat 
Effects on Welded Sheets. 


Topic No. 3. Proper Thickness of Front Tube Sheets. 
: Announcements. 
Afternoon Session 


1:30 to 1:45 p.m. Registration. 
2:00 p.m. Meeting called to order. 
Announcements. 


Topic No. 4. Improvements in Safe Ending and Application of Flues and 
Tubes. Frank A. Longo, welding and boiler supervisor, Southern Pacific, chairman. 


Topic No. 6. What is Being Done to Prevent Back Tube Sheets from Cracking 
in Radius of Flange and Out of Tube Holes. Louis Nicholas, general boiler foreman, Chicago, In- 
dianapolis & Louisville, chairman. 


Report of chairman of Executive Board. 
Election of officers. 

For the good of the association. 
Adjournment. 
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Railway Journal, St. Louis, Mo. Of this original group 
of officers, J. A. Doarnberger, and William H. Laugh- 
ridge, present treasurer of the association, are still ex- 
tremely active in the conduct of its affairs. At the first 
meeting 68 representatives were in attendance. These 
constitute the charter membership of the association. 
The second convention was held May 19 to 21, 1903, 
at the Great Southern Hotel, Columbus, O. At this 
meeting the first committee reports were read and dis- 
cussed with much interest and profit. That year 37 new 
members were added to the rolls of the association. 


Rival Organizations 


Through this period of its development a rival organ- 
ization—the Master Steam Boiler Makers’ Association, 
which also had been organized in 1902—grew to a posi- 
tion of such influence in the trade that steps were inau- 
gurated in 1905 to amalgamate the two groups. Mem- 
bership in the Master Steam Boiler Makers’ Association 
was not confined to the railway boiler department but 
embraced the contract boiler and tank fields as well, with 
the result that membership in it had developed more 
rapidly than in the railway master boiler makers’ group. 

It was not until 1907, however, that complete accord 
was reached on the proposal to unite the two associa- 
tions. In May of that year the first joint convention 
was held at the Hollenden Hotel, Cleveland, at which the 
name International Master Boiler Makers’ Association 
was adopted to designate the combined organization. 
This union of rival groups brought the membership to 
335. It was at this meeting that Harry D. Vought be- 
gan his career as secretary of the association, which con- 
tinued until his death in 1929. 

In 1911, at the convention held at the Rome Hotel, 
Omaha, Neb., the International designation was dropped 
and the organization has since been known under its 
present name of Master Boiler Makers’ Association. At 
that time the membership totaled 440 which indicates the 
increased interest that its work had developed through- 
out the craft. 

Master boiler makers from every railroad were quick 
to realize the benefits to be derived from the organiza- 
tion and throughout its history, through good years and 
lean, this spirit never faltered. During the peak of activ- 
ity in 1919, mainly through the efforts of Frank Mc- 
Manamy, then assistant director of operations of the 
United States Railroad Administration, the association 
boasted a membership of 631. 


Never Stopped Fighting 


Thus, well established and secure in a strong active 
membership, the association continued in a prosperous 
state throughout the 1920-1930 period with but little 
change in the procedure of working out its destiny. This 
riding the crest, however, came to an end with the evil 
days of the depression and the struggle of keeping an in- 
active association alive began. Under the guidance of 
Kearn E. Fogerty, of the Chicago, Burlington & Quincy, 
the president elected in 1930, and the present secretary, 
Albert F. Stiglmeier, general boiler foreman of the New 
York Central, and other officers, the problem was ap- 
proached with courage and imagination. 

While it was not possible to hold the 1931 convention, 
complete proceedings were published of all reports and 
addresses prepared for the meeting that year. These 
proceedings were distributed throughout the member- 
ship. Two years later, when no sign was forthcoming 
that a convention could be held, a complete “Convention 
in Print” was made available in October, 1933, through 
the medium of The Boiler Maker. This activity at the 
low point of the depression stimulated interest in the 
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association and helped immeasurably its prestige in the 
minds of mechanical officials of the railroads. In 1935 
the officers of the association aroused sufficient interest 
and support from railroad officials to hold a successful 
business meeting. Because of lack of funds this meeting 
was covered in Boiler Maker and Plate Fabricator. 

Since then the return to former virility and influence 
of the association has been rapid. This year almost 
universal support from the railroads assures one of the 
most successful meetings since the inception of the Mas- 
ter Boiler Makers’ Association. 


President Milton 


Montague Victor Milton, president of the Master 
Boiler Makers’ Association, is chief boiler inspector of 
the Central Region of the Canadian National Railways. 
He was born in London, England, February 24, 1883, 
and attended the Mechanical Institute, Stratford, Lon- 
don, England. After serving as an apprentice.on the 
Great Eastern Railway of England from March, 1897, 
to 1904, he went to Peru, South America, as foreman 
and inspector of the Peruvian Central Railway at 
Guadalupe and Lima. Leaving Peru in June, 1907, he 
became leading hand of the marine department of the 
Great Eastern Railway at Parkeston Quay, England. In 
1908 he came to Canada, locating at North Bay, Ontario, 
as foreman and district inspector of the Canadian Pacific 
Railway. From June, 1915, to May, 1919, he was gen- 
eral boiler inspector of the Canadian Government Rail- 
ways at Cochrane, Ont. In May, 1919, he was made 
boiler inspector of the Canadian National Railways, 
Western Region, becoming chief boiler inspector of the 
Central Region at Toronto, Ont., January, 1925, which 
position he now holds. 

Mr. Milton became a member of the Master Boiler 
Makers’ Association in 1925 and immediately demon- 
strated his interest by taking part in discussions of the 
various reports. He was drafted for committee service 
in 1928 and in 1935 was elected a member of the execu- 
tive board. He is therefore well qualified for the presi- 
dency of the association. 


Secretary-Treasurer Stig]meier 


Albert Frank Stiglmeier, secretary-treasurer of the 
Master Boiler Makers’ Association, was born at Buf- 
falo, N. Y., December 12, 1886. He received his edu- 
cation in the grammar schools and the International Cor- 
respondence Schools. From November, 1901, to No- 
vember, 1905, he was a boiler maker apprentice in the 
Buffalo shops of the Delaware, Lackawanna & Western. 
As a journeyman he served with the following concerns 
in Buffalo—Tashenberger Brothers Company, Howard 
Brothers Boiler Works, Oldham Boiler Works, Barber 
Asphalt Paving Company, and with the New York Cen- 
tral at its Depew, New York, shops. From October, 
1906 to 1908 he was journeyman boiler maker in the 
Buffalo, N. Y., shops of the Delaware, Lackawanna & 
Western, and then until April, 1912, was layer out and 
flanger in the same shop. He went with the Erie Rail- 
road at Hornell, N. Y., May, 1912, as assistant boiler 
foreman, but a few months later, in July, was made gen- 
eral boiler department foreman. In December, 1912, he 
was made assistant boiler department foreman of the 
New York Central at its West Albany locomotive shops, 
succeeding to the position of general boiler department 
foreman in July, 1917; he remained in that position until 
April, 1919, when he became general boiler department 
foreman of the Baltimore & Ohio, at its Mt. Clare, Md., 
locomotive shops. He returned to the New York Cen- 
tral at its West Albany shops in November, 1923, as 

(Continued on page 404) 
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Car Department Officers’ Association | 
Gray Room, Hotel Sherman 


Tuesday, September 28 


Morning Session 
10:00 o'clock Address by President K. F. Nystrom, superintendent car department, Chicago, 
Milwaukee, St. Paul & Pacifi 
Address by a representative of the Association of American Railroads. 
Address by Roy V. Wright, editor, Railway Mechanical Engineer. 
Report of Auditing Committee. 
Report of Secretary. 
Report on Constitution and By-Laws. 
Election of Officers. 


Afternoon Session 


2:00 o'clock Address by C. J. Nelson, superintendent interchange, Chicago Car Inter- 
change Bureau. 
Address by W. L. Ennis, manager refrigeration and freight claim prevention, 
Chicago, Milwaukee, St. Paul & Pacific. 


Wednesday, September 29 


Morning Session 


9:30 o'clock Address by J. T. Gillick, chief operating officer, Chicago, Milwaukee, St. 
Paul & Pacific. 
Address by LeRoy Kramer, vice-president, General Americen Transportation 


Corporation. 
Address by A. F. Stuebing, railway mechanical engineer, United States Steel 
Corporation. 
Afternoon Session 
2:00 o'clock Address by W. J. Patterson, chief, Bureau of Safety, Interstate Commerce 
Commission. 
Discussion of A.A.R. Rules, led by M. E. Fitzgerald, chief car inspector, 
> Chicago & Eastern Illinois. 
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Car Department Officers 


The meeting, which will be 
held at Chicago September 
28 and_29, is first since 1930 


E. J. Robertson, 
Vice-President 


A. J. Krueger, 
Vice-President 


C. J. Nelson, 
Vice-President 


Tue Car Department Officers’ Association will hold a 
two-day meeting in the Gray Room of the Hotel Sher- 
man, Chicago, on Tuesday and Wednesday, September 
28 and 29, 1937. 

This association came into being to meet a definite 
need which was widely felt among car-department of- 
ficers and particularly among the chief interchange in- 
spectors at the various important interchange points in 
America. The marked variation in interpretation of the 
M.C.B. interchange rules led the chief interchange in- 
spectors to consider the advisability of an association, 
at the meetings of which some sort of agreement on in- 
terpretations might be reached. To Hugh Boutet, chief 
interchange inspector, Cincinnati, Ohio, belongs the 
credit for taking the initiative. He secured the support 
of his governing committee at Cincinnati and, on the 
authority of this committee, called a meeting at Cincin- 
nati in April, 1898, at which seven interchange inspectors 
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K. F. Nystrom, President 


were present. The seven men who attended the first 
meeting were: Charles Waughop, St. Louis, Mo.; John 
Doyle, Columbus, Ohio; J. C. McCabe, Cleveland, Ohio; 
William Palmer, Toledo, Ohio; J. W. Baker, Kansas 
City, Mo.; E. E. Merriss, Lexington, Ky., and Fred 
Morgan, Chattanooga, Tenn. 


Permanent Organization Effected 


Following the initial meeting one or two others were 
held at various points on an informal basis until the 
Fall of 1899 when, at Cleveland, Ohio, a permanent or- 
ganization was set up composed of the chief joint car 
inspectors. The object of the association was to develop 
uniform and correct interpretation of the interchange 
rules. Charles Waughop was the first president. 

At St. Louis, Mo., in 1904, the constitution was re- 
vised to make car foremen eligible to membership, thus 
widening the influence of the association to include the 
smaller interchange points as well as the larger ones at 
which joint inspection bureaus were maintained. Mr. 
Boutet was elected president at the 1904 meeting and 
served through 1911. Since then a new president has 
been elected at each convention. 

At the outset the membership was never large; there 
were scarcely more than ten or twelve members in the 
organization until after the change in the constitution 
made in 1904. Then the membership began to climb. 
In 1911 there were about 200 members and, in 1915, 
when the next step in broadening the activities of the 
association took place, there were 382 members. 


Scope Broadened 


In 1915 a movement was started to increase the scope 
of the work of the association by providing a place on 
the program for individual papers. The president that 
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year, F. H. Hanson of the New York Central, sug- 
gested that a group of committees should be set to work 
on car-department subjects to present reports at the 
meeting. In actual practice, however, the movement 
started at that time resulted in individual papers rather 
than committee reports. 

The first effort along this line was a contest for papers 
on car-department apprenticeship, $50 in prize money 
being donated by an interested member of the associa- 
tion. A number of good papers were developed in this 
contest and presented at the 1916 meeting. At that 
meeting a further broadening of the membership was 
effected by making car inspectors, M.C.B. bill clerks or 
any others actively engaged in the work of the car de- 
partment eligible for membership. 

The war intervened to postpone further active work 
by the Chief Interchange Car Inspectors’ and Car Fore- 
men’s Association until September, 1919. At that meet- 
ing a membership of 508 was recorded. The program 
was confined strictly to the discussion of the rules, prob- 
ably because of the lack of time to develop individual 
papers. In 1920 the membership had dropped back to 
349. In 1921 the association held no full convention, 
but the members attended an open meeting of the execu- 
tive committee in March to discuss proposed changes in 
the interchange rules and held a similar one-day meeting 
early in January of the succeeding year which was con- 
fined strictly to a discussion of the rules then going 
into effect. No association business was transacted. 

In November, 1922, a full convention was held, at 
which, in addition to the usual discussion of the rules, an 
excellent program of individual papers was presented. 
For the next four years the association continued to 
meet regularly each year, with programs of fine quality, 
including papers on a wide range of car department 
problems. 

At the meeting in September, 1926, it was decided to 
change the name of the association to the Railway Car 
Department Officers’ Association, with the object of en- 
couraging and prompting car-department supervisory of- 
ficers of all ranks to become members of the association. 
T on time of this meeting the total membership was 


Rival Springs Up 


In the meantime, a new regional organization of car- 
department supervisors had sprung up in the Southwest. 
This was known as the Southwestern Master Car 
Builders’ and Supervisors’ Association, which headed up 
in and around St. Louis and made an aggressive play 
for the support of the car-department officers through- 
out the Southwest. Following the 1926 meeting of the 
Railway Car Department Officers’ Association a strong 
movement for merging the two associations got under 
way and negotiations were carried through to a satis- 
factory conclusion in time to call a general convention 
of the two organizations in 1928, at which plans for con- 
solidation were placed before their respective member- 
ships. These plans were approved and the merged or- 
ganization named the “Master Car Builders’ and Super- 
visors’ Association.” 

The membership of this organization comprised master 
car builders and all car-department men employed in a 
supervisory capacity. Its membership was, therefore, 
somewhat restricted from that of the Car Inspectors’ and 
Car Foremen’s Association which, in 1916, removed all 
restrictions except employment in the car department. 
The purpose of the new organization was “to promote 
more efficient maintenance and use of cars by the dis- 
cussion of interchange rules and all branches of car-de- 
partment work not now given detailed consideration by 
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the Mechanical Division of the American Railway Asso- 
ciation.” This association held two conventions after the 
reorganization—one in 1929 and one in 1930, at which 
time the name was changed to “Car Department Officers’ 
Association.” At that meeting the officers now in charge 
of the association were elected and no meeting has since 
been held owing to the depression. . 

The character of the program since the reorganiza- 
tion has not greatly changed. Some attempt was made, 
however, to systematize the handling of questions con- 
cerning the interpretation of the interchange rules by 
referring them to committees. The old practice of open 
discussion of the new rules was continued. 


Membership Requirements 


The history of this association records a movement 
tending toward the removal of restrictions to membership 
which ultimately placed no restrictions whatever on any 
class of car-department employees who wished to join. 
The movement which resulted in the change in the name 
of the association in 1926 to Railway Car Department 
Officers’ Association and the development in the South- 
west of a rival association at about the same time are 
both indications that the association had gone too far in 
letting down the bars. The result was a lack of interest 
on the part of the responsible car-department officers so 
that the membership of the association was largely drawn 
from the chief interchange car inspectors, other car in- 
spectors, M.C.B. bill clerks, and other minor supervisors 
and employees. With its present membership require- 
ments this association has an opportunity to deal effec- 
tively with many car-department problems which are not 
dealt with now and are not ever likely to be dealt with 
by the Mechanical Division. There is no less need for 
the association now than when it was organized. It 
simplifies the work of the Arbitration Committee and 
has the field of car-department-supervision problems all 
to itself. 

President Nystrom 


K. F. Nystrom, superintendent car department, Chi- 
cago, Milwaukee, St. Paul & Pacific, was born in Sweden 
in September, 1881, and was educated in that country. 
graduating from the university in 1904 as a mechanical 
engineer. Coming to this country he was a draftsman 
with the Pressed Steel Car Company from 1905 to 1909. 
He was on the engineering staff of the Pullman Com- 
pany for a short time, after which he entered the car de- 
sign department of the Southern Pacific in 1909. In 
1911 he was made assistant mechanical engineer for the 
American Car & Foundry Company, leaving that posi- 
tion in 1912 to become mechanical engineer of the Acme 
Supply Company. From 1913 to 1918 he was chief 
draftsman of the car department of the Grand Trunk. 
and then for two years was chief draftsman, car depart- 
ment, Canadian Pacific. He returned to the Grand Trunk 
in 1920 as engineer car construction, leaving that com- 
pany in 1922 to become engineer car design, Chicago. 
Milwaukee, St. Paul & Pacific. From 1925 to 1927 he 
was engineer of motive power and rolling stock of that 
road, and then in July, 1927, became master car builder. 
being advanced in September of the same year to superin- 
tendent of the car department. 

Prior to taking his present position in 1927 Mr. Ny- 
strom was largely concerned with problems of equip- 
ment design. He has since demonstrated also a marked 
capacity in an administrative position as a leader of men. 
He is aggressive, progressive, and has contributed possi- 
bly as much as any one other railroad official to the art 
of building railway equipment, using carbon or low alloy 
steels, by the welding process, without sacrifice of 

(Continued on page 404) 
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General Foremen’s Association 


F. B. Downey, 
First Vice-President 


J. W. Oxley, 
Second Vice-President 


F. T. James, President 


T ue International Railway General Foremen’s Associa- 
tion will hold its annual convention in the Rose Room, 
Hotel Sherman, Chicago, on Tuesday and Wednesday, 
September 28-29, 1937. 

While this association did not attempt to hold meet- 
ings in 1931, 1932 and 1933, it did hold two-day sessions 
in 1934, 1935 and 1936. President A. H. Keys, who 
was elected at the 1930 meeting, functioned over this 
period, being succeeded at the convention a year ago 
by F. T. James. William Hall, the secretary-treasurer 
of the organization, gave much time and energy to the 
interests of the association during the depression years, 
and while the two-day sessions in the past three years 
have not been largely attended, a nucleus of the member- 
ship has continued to function quite actively, all things 
considered. Unfortunately, because of failing health, 
Mr. Hall was forced to retire from the work of the 
association last spring, and no successor has as yet been 
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Lost out on only three annual 
meetings during depression — 
Meets in Chicago Sept. 28-29 


W. F. Hall, 
Secretary-Treasurer 


C. C. Kirkhuff, 
Third Vice-President 


selected. President James and his associates in office, 
however, in spite of this handicap, have built up a 
strong, constructive program for the coming convention. 

In order better to understand the importance of this 
organization it may be well briefly to review its history 
and objectives. 

While attending a railway convention in Indianapolis 
in 1904 a shop foreman from Shreveport, La., ap- 
proached E. C. Cook, then managing editor of the Rail- . 
way Journal, asking him to aid in establishing an asso- 
ciation for enginehouse foremen. After seeking the 
advice of a number of shop foremen and representatives 
of various railway supply companies, Mr. Cook laid the 
foundation for establishing the I.R.G.F.A., enlarging the 
scope of the organization to include all shop superin- 
tendents and all general foremen, including assistants. 
Having decided on this course, he published articles in 
the Railway Journal suggesting the plan and immediately 
obtained many enthusiastic responses. About 100 fore- 
men endorsed the plan and became charter members. 

As a result a meeting was held at St. Louis, Mo., on 
September 7, 8 and 9, 1905. By the time it adjourned 
the charter membership list had grown to 225 members 
covering nearly every railroad in the United States and 
some in Canada. A constitution and by-laws were 
adopted, which incorporated the name of the association 
as it is today, with a view of including in its membership 
all railway shop foremen not allied with other mechanical 
associations, and especially general foremen, shop super- 
intendents, enginehouse foremen, division foremen, dis- 
trict foremen, machine-shop foremen and their assistants. 

The first officers of the association were: President, 
W. H. Graves, general foreman, C. & A. Ry.. Rood- 
house, Ill. ; first vice-president, C. A. Swan, Jr., C. & A., 
Roodhouse, Ill. ; second vice-president, E. F. Fay, gen- 
eral foreman, Union Pacific, Cheyenne, Wyo.; third 
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International Railway 
General Foremen’s Association 


Rose Room, Hotel Sherman 


Tuesday, September 28 


Morning Session 


9:30 o'clock Opening Ceremonies. 


Opening Address. How Can the Mechanical Super be of Greater 
Assistance to the Railroad Management, by R. E. Woodruff, vice-presi- 
dent, Erie Railroad. 


How Long Can We Put Off Training Men—Locomotive and Car Department 
Mechanics—Supervisors, by H. J. Schulthess, chief of personnel, Denver 
& Rio Grande Western. 


Discussion. 


Afternoon Session 
2:00 o'clock Mechanical Supervisors and Public Opinion, by Roy V. Wright, editor, Rail- 


way Mechanical Engineer. 


Modern Methods in Freight Car Building and Repair, by J. E. Echols, foreman 
freight car repair shop, Norfolk & Western. 


Freight Car Repairs at Keyser Valley, D. L. & W. Railroad, by J. Thompson, 
general foreman, car department, Delaware, Lackawanna & Western. 
Discussion. 


Wednesday, September 29 , 


Morning Session 


9:00 o'clock Open Forum. A three-hour roundtable discussion of subjects presented by 
members pertinent to locomotive back shop, enginehouse and passenger 
and freight car problems. 


What to Teach About Safety. 

Improving Work Methods. 

Controlling Wastes. 

Does Low Stock Inventory Pay. 

Winning Co-operation. 

Material Reclamation. 

Maintenance of Special Equipment Applied to Locomotives. 
Maintenance of Freight Equipment. 

Care and Maintenance of Shop Tools. 

Need for Trained Mechanics, Touching on Apprentices. 


Afternoon Session 


2:00 o'clock Can Modern Machine Tools Cut Repair Costs, by L. H. Scheifele, tool and 
material inspector, Reading Company. 


Handling Unsafe Practices About Locomotive and Car Shops, Enginehouses 
and Repair Yards, by R. C. Helwig, safety agent, Delaware & Hudson. 
Discussion. 
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vice-president, Lee R. Laisure, assistant general foreman, 
Erie, Hornellsville, N. Y.; fourth vice-president, W. E. 
Farrell, enginehouse foreman, Big Four Ry., Delaware, 
O.; secretary-treasurer, E. C. Cook, managing editor, 
Railway Journal, St. Louis, Mo. William Hall, recently 
retired secretary, was one of the charter members of the 
association. 

Quoting from the constitution: “The objects of this 
Association shall be the mutual improvement of its mem- 
bers by exchanging ideas by means of annual meetings 
and the reading and the discussion of papers; the gen- 
eral exchange of views along lines pertaining to railway 
locomotive shop practices, so that we may all profit by 
the experience of others in our line of railway work and 
also be of greater value to the companies employing us, 
and to those for whose interest we labor.” This section 
still stands as it did 32 years ago. 

In the early meetings of the association the subjects 
discussed included repair methods and controversial sub- 
jects such as electricity versus steam power, electricity 
versus oil for headlights, and the advisability of cooling 
locomotives. Later they included design, operation and 
organization of enginehouses and shops, with continued 
attention being given to methods and equipment for im- 
proving shop efficiency. 

At the 1911 annual meeting committee reports were 
submitted on the promotion of shop efficiency, shop or- 
ganization, development of personnel, and specialization 
and standardization of work. A committee on railway 
shop kinks and the value of such devices reported that 
an elaborate illustrated book on “Railway Shop Kinks” 
had been compiled under the supervision of the commit- 
tee by the mechanical department editor of the Railway 
Age Gazette; it was composed largely of a great num- 
ber of shop kinks published during the previous two 
years in the Mechanical Edition of the Railway Age 
Gazette (now the Railway Mechanical Engineer.) 

For several years the trend of discussion was the same 
as that at the 1911 meeting, but with the scope becoming 
broader and broader, thereby making the foreman’s out- 
look on these subjects relatively more important to him- 
self and to the railroad, and crystallizing the foreman’s 
point of view of his work in relation to general shop 
problems. 

In 1930 the twenty-fifth annual meeting of the asso- 
ciation was held at the Hotel Sherman, Chicago, Sep- 
tember 16 to 19, inclusive, with a total registration of 
365. Reports presented at this convention included such 
subjects as engine-truck maintenance and lubrication; 
cost of material delays to locomotives and cars; stabiliza- 
tion of mechanical shop forces; inspection, maintenance 
and repairs to gas-electric rail cars; general foremen’s 
contribution to fuel economy ; and better maintenance of 
passenger-car equipment. These subjects indicate fur- 
ther the general trend of the problems discussed by the 
General Foremen’s Association as the years progressed. 
Subjects apropos of modern railway development, in- 
cluding maintenance of Diesel locomotives, production 
methods in locomotive repairs, and maintenance of high- 
speed passenger equipment also have been discussed. 

As indicated at the beginning of this article, the asso- 
ciation did not attempt to hold conventions in 1931, 1932 
and 1933, although its officers, and particularly its secre- 
tary-treasurer, William Hall, were ever on the alert to 
resume activities the moment conditions would permit. 
Two-day meetings were held in Chicago during Septem- 
ber of 1934, 1935 and 1936. The attendance was, of 
course, subnormal, but interest in association activities 
was maintained at a fairly high point, considering the con- 
ditions under which the organization was attempting to 
operate. 
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From the earliest meetings when subjects were more 
or less devoted to immediate shop problems involving 
maintenance methods to later meetings when subjects 
involved the relation of shop organization, production 
methods and development of personnel for the purpose 
of improving motive-power and rolling-stock as well as 
general transportation efficiency, the purpose of the As- 
sociation has always been the interchange of ideas per- 
taining to better maintenance and production methods, 
organization and personnel, thereby benefiting the rail- 
way industry as a whole. 


President James 


Frederick T. James is general foreman, motive power, 
of the Delaware, Lackawanna & Western Railroad at 
Kingsland, N. J. He was born at Buffalo, N. Y., March 
16, 1894. He worked at various occupations while at- 
tending grammer school and the first year of high school, 
and became a machinist apprentice at Farrar & Trefts 
Machine & Boiler Works, Buffalo, in July, 1908; he has, 
however, continued his educational training more or less 
continually ever since. This included courses in civil 
service and government at Bryant & Stratton Business 
College, Buffalo; and machine-shop practices and auto- 
mobile mechanics at the Buffalo Y.M.C.A. He has 
acted as chairman of foremanship courses at Hoboken, 
N. J., under the New Jersey State Vocational Educa- 
tion Department, and has taken lectures and discussions 
in shop employee psychology at the State Normal School 
at Montclair, N. J. He also took a special electrical 
course at the Paterson, N. J., Vocational School prior 
to the electrification of the metropolitan suburban section 
of the Lackawanna. 

In September, 1909, he became a roundhouse utility 
worker at East Buffalo, on the Lackawanna. For some 
months in 1911 he was assigned to the master mechanic’s 
office, in: connection with the compilation of special lo- 
comotive performance reports, later being promoted to 
coal chute foreman at East Buffalo roundhouse, and 
then acting as a machinist at the East Buffalo locomotive 
shop. He was made general foreman at Groveland, 
N. Y., in October, 1915, and erecting-shop foreman at 


East Buffalo, February, 1918, and filled various positions ` 


until he was assigned in February, 1923, as special lo- 
comotive and boiler inspector on the Buffalo division. 
On November 1, 1923, he was transferred to Bingham- 
ton as day roundhouse foreman, and on February 18, 
1924, was promoted to general foreman at the Kingsland, 
N. J., locomotive shop. Since he has been in charge at 
that point a shop has been developed for handling the 
electrical equipment and much of the work previously 
done at the Dover, N. J., frog and switch shop has also 
been transferred to Kingsland. 


He was secrétary of the Lackawanna Foremen’s Asso- . 


ciation at East Buffalo from 1918 to 1922, and was First 
Lieutenant, Engineers, 491st Division, Reserve Officers, 
from 1925 to 1935. He was elected president of the In- 
ternational Railway General Foremen’s Association, 
September, 1936. Í 


— 


Mr. James is of a quiet and reserved nature and in 


coming to a decision insists on having all of the perti- 
nent facts in a case clearly before him. Maintaining an 
open mind and thorough-going to the core, he has made 
an excellent record as a supervisor and also in the pro- 
motion of safety. A keen student of the basic principles 
of supervision and of the technique of dealing with work- 
ers, he has been unusually successful as a foreman. His 
ability to adjust himself successfully to radically changed 
conditions was clearly demonstrated when the metro- 
politan suburban section of the Lackawanna was elec- 
(Continued on page 404) 


397 


Allied Railway Supply Exhibit 


Will exceed the previous Chicago 
shows in the variety of products 


and importance of improvements 


L. B. Rhodes, J]. W. Fogg, 
First Vice-President Second Vice-President 


C. F. Weil, F. W. Venton, 
Fourth Vice-President 


M. K. Tate, H. S. Mann, 
Fifth Vice-President Sixth Vice-President 
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E. S. FitzSimmons, President 


EN pre-depression days the Hotel Sherman, Chicago, 
was a beehive of activity both during the well-attended 
annual spring conventions of railway fuel men and dur- 
ing the equally well-attended fall conventions of the trav- 
eling engineers. No small part of the interest in these 
conventions centered about the accompanying exhibitions 
of railway mechanical equipment and supplies. . There 
were exhibits also at the meetings of the various me- 
chanical department associations that met during the 
year at Chieago, or elsewhere. It is highly gratifying 
to note that the exhibits to be shown this year by the 
Allied Railway Supply Association, in conjunction with 
the joint mechanical association meetings at the Sher- 
man, September 28 to October 1, promise to exceed in 


J. E. Gettrust, G. R. Boyce, 
Secretary Treasurer 
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variety of products displayed and especially in the im- 
portant character of the many improvements demon- 
strated any previous show of railway mechanical equip- 
ment and supplies held in Chicago. 

As a matter of fact, the actual number of exhibitors 
this year, as this issue goes to press is only 96 companies 
whereas 126 companies exhibited in 1929, and 125 com- 
panies in 1930, the last year when a railway exhibit was 
provided at any of the tall meetings. The same amount 
of floor space is utilized, however, namely, about 14,000 
sq. ft., in the main exhibition hall, club room, and mezza- 
nine floor of the hotel. Of this area, a total of 10,836 
sq. ft. of actual display space will be utilized, consisting 
of 263 numbered spaces, each 6 ft. square, and 4 sec- 
tions, A, B, C, and D, aggregating 38 spaces more, or 
making a total of 301 spaces. 

Practically all of this exhibition space will be fully 
occupied and almost every type of railway mechanical 
equipment and supplies will be on display, ranging from 
boiler compounds to lock nuts, and from equipment spe- 
cialties to the latest improved materials and tools. It is 
probably conservative to say that improvements ef- 
fected in these new materials, devices and tools, as a 
result of intensive research and development since the 
last exhibit was held in 1930, exceed the improvements 
which it was possible to show at any previous conven- 
tion. Railway mechanical supervisors will find this 
exhibition both highly interesting and informative and a 
potent reason to advance to their respective manage- 
ments in asking permission to attend the association 
meetings. 


What The Allied Railway Supply Association Is 


Over a considerable period of years, but culminating 
during the depression, the sentiment of responsible rail- 
way and supply company officers pointed to the urgent 
need for reducing the number of specialized mechanical 
association meetings, either through amalgamation, or 
the holding of joint meetings at the same time and place, 
without loss of individual association identity. This 
would permit a single exhibit to replace six or seven 
exhibits held in as many weeks at different times 
throughout the year, with proportionately greater ex- 
pense both to railways and supply companies. The co- 
ordination of railway association activities has been, and 
is still being, studied by a special committee of the Me- 
chanical Division, consisting of John Purcell, Santa Fe; 
E. B. Hall, North Western, and F. R. Mays, Illinois 
Central. Much of the detailed work in conjunction with 
co-ordination studies, and especially the arrangement for 
the present joint meetings, has been done by F. P. 
Roesch, Standard Stoker Company, and T. Duff Smith, 
secretary, Railway Fuel & Traveling Engineers’ Asso- 
ciation. 

For the supply interests, the possible advantages of a 
single exhibit were first recognized quite a number of 
years ago by such men as F. N. Bard, Barco Manufac- 
turing Company; Irving H. Jones, Cleveland, Ohio; J. 
W. Fogg, MacLean-Fogg Lock Nut Company : F. W. 
Venton, Crane Company; G. R. Boyce, A. M. Castle & 
Company ; C. M. Hoffman, Dearborn Chemical Com- 
pany; J. J. Cizek, Leslie Company, and Joseph Sinkler, 
Chicago. Through the effective work of these men, ably 
supplemented by other supply company representatives, 
the Allied Railway Supply Association, Inc., was organ- 
ized at Chicago on May 4, 1931, thus combining in one 
association the supply groups affliated with the follow- 
ing seven railroad associations: Traveling Engineers’ 
Association, Air Brake Association. International Rail- 
wav General Foremen’s Association. Master Boiler 
Makers’ Association, International Railway Fuel Asso- 
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ciation, Railroad Master Blacksmiths’ Association, and 
the Car Department Officers’ Association. 

The finances of these various supply groups were 
pooled ; their respective presidents became vice-presidents 
of the new association ; their secretaries became mem- 
bers of the executive committee, and Irving H. Jones was 
elected first president. The present officers of the asso- 
ciation to whom credit must go for the notably con- 
structive exhibit which will be held at the Hotel Sher- 
man, Chicago, during the latter part of this month, are 
as follows: President, E. S. FitzSimmons, Flannery 
Bolt Company, Bridgeville, Pa.; first vice-president, L. 
B. Rhodes, Vapor Car Heating Company, Washington, 
D. C.; second vice-president, J. W. Fogg, MacLean- 
Fogg Lock Nut Company, Chicago; third vice-president, 
C. F. Weil, American Brake Shoe & Foundry Company, 
Chicago; fourth vice-president and assistant treasurer. 
F. W. Venton. Crane Company, Chicago; fifth vice-prési- 
dent, M. K. Tate, Lima Locomotive Works, Inc., Lima, 
Ohio; sixth vice-president. H. S. Mann, Standard 
Stoker Company, Inc., Chicago; secretary, J. F. Get- 
trust, Ashton Valve Company, Chicago; treasurer, G. R. 
Boyce, A. M. Castle & Company, Chicago. 

The work involved in getting up an exhibition of this 
kind is quite staggering in the amount of detail involved, 
and it was highly essential, therefore, to divide the task 
among aS many men as practicable. In addition to the 
officers of the association, four committees, comprising a 
total of 47 men, have participated in the preparatory 
work of getting ready for this convention and exhibition. 


Registration Committee 
The registration committee, under the direction of 
Chairman R. T. Peabody will assist the various associa- 
tions in registering their respective members as they 
arrive. 


T. Peabody, chairman, Air Reduction Sales Co., New York 
Ban Hall, Hunt-Spiller Mfg. Corp., South Boston, Mass. 
Roger . Milnes, Dearborn ‘Chemical 1 Co., Chicago 
E. H. leaver, estinghouse Air Brake Co., Cleveland, Ohio 
H: E. McCandless, Simmons-Boardman Publishing Corp., New York 
William Jones, Oxweld Railroad Service Co., Chicago 
C. Rogers, Locomotive Firebox Co., Chicago 
R. H. Jenkins, Nathan Mfg. Co., Roanoke, Va. 

J. J. Clifford, Wilson Engineering Corp., Chicago 

P.R. Austin, Johns-Manville Co., 'hicago 

G. W. Taylor, motive Finished Material C:s Atchison, Kan. 
R. K. Smith, Coffin, Jr., Co., Joliet, 

J. L. Bacon, alve Pilot Corp., New York 


Reception Committee 


The reception committee, headed by Chairman Rich- 
ard Welsh, includes the following members: 


Bichard Welsh, chairman, Nathan Manufacturing Co., Chicago 
Re A. rr, Dearborn Chemical Co., Chicago 
. Collins, Oxweld Railroad Service Co., Chicago 
E | Reardon, Locomotive Firebox Co., Chicago 


Hotel Committee 
The hotel committee, the duties of which are to assist 
convention attendants with their hotel reservations, is 
under the leadership of Chairman Joseph Sinkler and is 
made up as follows: 


Joseph Sinkler, chairman, Joseph Sinkler, Inc., Chicago 
C. Sullivan, Markham Supply Co., Chicago 

John Ash, Edna Brass Mfg. Co., Cincinnati, Ohio 
ohn E. g, Franklin Railway Supply Co., Chicago 
R. N. Sinkler, Corley Company, Jersey City, N 


Entertainment Committee 


An important, if non-technical, feature of the conven- 
tion is the entertainment, arrangements for which have 
been made by the entertainment committee, headed by 
Chairman J. W. Fogg and Vice-Chairman Bradley S. 
Johnson. It includes the following members: 


r W. Fogg, chairman, MacLean-Forg Lock Nut Co., Chicago 
S. Johnson, vice-chairman, W. H. Miner, Inc., Chicago 

Tone Baker, Locomotive Firebox Co., Chicago 

R. Carr, Jr., Dearborn Chemical Co., Chicago 

E. 7 Thulin, Duff-Norton Mfg. Co., Chicago 

M. K. Tate, Lima Locomotive Works, Inc., Lima, Ohio 
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Arrangement of exhibit spaces in Hotel Sherman 
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Arrangement of exhibit space in the main exhibition hall 


E. J. Fuller, Hunt-Spiller Mfg. Corp., South Boston, Mass. 
Howard Dillon, Paxton Mitchell Co., Omaha, Neb. 
Richard Welsh, Nathan Mfg. Co., Chicago 
E. H. Weaver, Westinghouse Air Brake o0., Cleveland, Ohio 
Carl A. Millar, Clinch & Co., Chicago 
C. F. Weil, American Brake Shoe & Foundry Co., Chicago 
L. A. Rowe, MacLean-Fogg Lock Nut Co., Chicago 
T. O'Leary, Jr., Johns-Manville Sales Corp., Chicago 
Geo. E. Haas, Pyle-National Co., Chicago 
Tom R. King, O. K. Co., Chicago 
Wm. Leighton, Oxweld Railroad Service Co., Chicago 
Henry S. Mann, Standard Stoker Co., Inc., Chicago 
Bard Browne, Superheater Co., New York 
L. B. Rhodes, Jr., Vapor Car Heating Co., Inc., Washington, D. C. 
. O. Jenista, Barco Manufacturing Co., Chicago 
Venton, Crane Co., Chicago 7 
Duff Smith, Railway Fuel & Traveling Engrs’. Assn., Chicago 
. L. Woodward, Railway Mechanical Engineer, Chicago 
H. A. Morrison, Railway Age, Chicago 
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President FitzSimmons 


E. S. FitzSimmons, vice-president of the Flannery 
Bolt Company, has for many years been active in*the 
Boiler Makers Supply Men’s Association, which has 
been associated with the Master Boiler Makers’ Associa- 
tion, becoming president of the Allied Railway Supply 
Association last year. 

He was born at Columbus, Ohio, April 12, 1876, and 
was educated in the grammar and high schools of Hor- 
ton, Kan., and in the International Correspondence 
Schools. After serving as apprentice and journey me- 
chanic with the Chicago, Rock Island & Pacific at Hor- 
ton, Kan., he left that company in May, 1899, to become 
foreman boiler maker on the Delaware, Lackawanna & 
Western at Scranton, Pa. From August, 1904, to April, 
1905, he was general boiler inspector of the New York, 
New Haven & Hartford, and then until August, 1907, 
was general master boiler maker of the Erie System. 
He then became master mechanic on the Erie at Galion, 
Ohio, and in February, 1908, was transferred in the 
same capacity to Hornell, N. Y. In January, 1912, he 
was promoted to mechanical superintendent of the Erie 
Lines West, being transferred in September, 1914, to 
mechanical superintendent of the Erie Lines East, with 
headquarters at New York, resigning in May, 1918, to 
become works manager of the McCord Manufacturing 
Company, Detroit, Mich. He became western manager 
of the Wilson Welder & Metals Company, Chicago, in 
April, 1919, leaving that position at the end of the year. 
He became associated with the Flannery Bolt Company 
as service engineer in January, 1920. He was made 
sales manager of the same company in 1922, and vice- 
president in February, 1936. 

Mr. FitzSimmons, while foreman boiler maker of the 
D. L. & W. at Scranton, became a member of the original 
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Master Steam Boiler Makers’ Association at its charter 
meeting in October, 1903. Being extremely active in the 
work of this organization he was elected a first vice- 
president in 1905, and with other officers of that and the 
sister organization—the International Railway Master 
Boiler Makers’ Association—worked indefatigably for 
the union of the two groups. This was accomplished in 
1907 and Mr. FitzSimmons became first vice-president 
of the new International Master Boiler Makers’ Associa- 
tion. His activities were soon transferred to the supply 
field and he became equally interested in the success 
of the Master Boiler Makers Supply Men’s Association 
which. had been formed in 1905. 


Secretary Gettrust 


Joseph F. Gettrust, secretary of the Allied Railway 
Supply Association, is a native of Baltimore, Md., and 
was educated in the public schools of that city. He has 
been employed by the Cincinnati, Indianapolis, St. Louis 
& Chicago (now the C. C. C. & St. L.), the Ohio & Mis- 
sissippi Railroad (now the Baltimore & Ohio), the 
Galena Oil Company, and is now representative of the 
Ashton Valve Company at Chicago. He is a past 
president of the Air Brake Appliance Association and 
also of the Railway Equipment Association. As secre- 
tary of the Allied Railway Supply Association he has 
been one of a small coterie of men who have labored 
unceasingly and most effectively during recent months 
for a successful exhibit. He is familiarly known in the 
railroad field as “Joe.” His principal avocation is salt 
water fishing in the pleasant waters off the Florida coast. 


The Exhibit 


The list of exhibitors, with the products which they 
will show, and the names of representatives in attendance, 
follows : 


Air Reduction Sales Company, New York. Spaces 224, 225 and 226. 


Alfol Insulation Company, Inc., New York.—Alfol panel insulation for 
refrigerator cars; Alfol jacket insulation for refrigerator cars; Alfol 
insulation for locomotive boilers; Alfol insulation for passenger, dining, 
baggage, mail and tank cars. Represented by D. D. Grassick, L. T. 
Sibley and John E. P. Morgan. 


American Arch Company, Inc., New York.—Security locomotive arch 
brick; Security circulator; suspended arches and side walls for boiler 
plants, furnaces, etc. Represented hy B. A. Clements, George A. Price, 
J. D. Brandon, S. MacClurkan, J. P. Neff, A. F. Becker, Thomas 
Mahar, G. M. Bean, T. M. Ferguson, William Haag, T. F. Kilcoyne, 
E. T. Mulcahy, W. E. Salisbury, M. R. Smith and A. M. Sucese, 
Spaces 79, 80, 81, 94, 95 and 96. 


American Brake Shoe & Foundry Company, New York.—Member of Al- 
lied Railway Supply Association, but not exhibiting. 

American Locomotive Company. New York.—Alco reverse gear; Alco 
stavbolts; lateral cushioning device; springs; Universal spring plates; 
E-Z-On journal box lids; forgings; rods; valve gear parts; Diesel 
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arts. Represented by N. C. Naylor, W. S. Morris, W. A. Callison 
bad W. P Eewis. Spaces 26, 27, 28, 29, 60, 61, 62 and 63. 

American Steel Foundries, Chicago. — Models of Simplex high-speed 
freight car trucks and Spring-plankless self-aligning freight car trucks; 
models of roller bearing units for passenger cars and locomotives ; 
hardened and ground pins and bushings. Represented by F. H. Bas- 
sett, R. W. Clyne, S. M. Goodrich and F. If. Norton. Space 56. 

American Throttle Company, Inc., New York. — See The Superheater 
Company. 

Apex Tool & Cutter Company, Inc., The, Shelton, Conn.—Inserted forged 
tools for roughing and finishing tires and wheels; tools for journals 
and wheel seats of axles; adjusta’le tools for wheel centers; tools for 
lathes, shapers, planers and boring mills; standard tools for Morton 
draw-cut shaper. Represented by F. J. Wilson and H. M. Sheridan. 
Space 150. 

Arrow Tools, Inc., Chicago — Small forged toats; including hisel, bead 
i tools, back out punches, etc.; safety tool retainers for pneumatic 
rivetin and chipping hammers. Represented by N. W. Benedict and 
H. J. Trueblood. Space 242 

Ashton Valve Company, The, Boston (Cambridge), Mass.—Locomotive 
muffled and open pop safety valves; dustproof, illuminated double dial 
locomotive steam and quadruplex air brake gages; back pressure gages; 
single and duplex air brake gages; test gages; dead-weight gage test- 
ers; wheel press recording gages and attachments; locomotive driving 
wheel quartering gages; protected dial gages; inspectors’ testing an 
proving outfits. Represented by J. Gettrust, John Welsh and 
Charles Gaston. Spaces 10 and 11. 

Barco Manufacturing Company, Chicago.—Barco flexible joints; Barco 
all-metal steam, air, oil and water connections between locomotive and 
tender; Barco all-metal steam heat connections between cars and for 
rear of tenders; Barco float type low water alarms; Barco power re- 
verse gears; Barco automatic smoke box blower fittings. Represented 
by F. N. Bard, C. L. Mellor, W. J. Behlke, F. B. Nugent, J. L. Mc- 
Lean, W. T. Jones, C. C. Cox, N. B. Robbins, L. J. Lytle and C. E. 
Allen. Spaces 66, 67, 108 and 109. 

Barrett-Christie Company, Chicago.—Wells band saw; Delta files; Coffing 
chain hoists. Represented by Harry Barrett, R. P. Kemp, E| K. Adams, 
Bob Christie, George F. Hornberger, C. E. Miliard, Orin E. Ash, H. N. 
Hayes and J. R. Coffing. Spaces 254, 255, 256 and 257. 

Bird-Archer Company, The, New York. — Proportionate wayside water 
treatment equipment, including M.A., mechanically agitated proportion- 
ing unit; HA, hydraulically agitated proportioning unit, BP, briquette 
roportioning unit; and various combinations of briquetted, power and 
fiauid chemicals. Represented by C. A. Bird, L. G. Calder, H. C. 
Harragin, A. C. Melville, H. C. Hutton, J. B. Davis, E. Ruggles and 
S. P. Foster. Spaces 239, 240, 241, 248, 249 and 250. 

Brewster Company, Morris B., Chicago.—See T-Z Railway Equipment 
Company. 

Brubaker & Bros. Company, W. L., Millersburg, Pa.—Taps; dies; ream- 
ers. Represented by W. Searls Rose. Space 120. 

Burden Iron Company, Troy, N. Y.—Staybolt iron; engine bolt iron; 
Trojan iron. Represented by J. C. Kuhns, and H. T. Henry. Space 227. 

Cardwell Corporation, The, Peoria, I!l—Space 247. 

Champion Brake Corporation Chicago. Champion hand brake. Repre- 
sented by R. K. Ashton, J. M. len, R. Bergendahl and E. E. Van 
Cleave. Space 215. 

Cleveland Steel Tool Company, The, Cleveland, Ohio.—Punches; dies; 
rivet sets; pneumatic and hand chisels; N d e and die bolders; cerda 
boiler tools. Represented by Harry . Leighton, Ralph J. Venning 
and H. A. Lacerda. Space 258. 

Coffin, Jr., Company, The J. S., Englewood, N, J.—Coffin feedwater heater 


system, showing recent improvements in design and application; locomo- 
tive Superdraft. Space D 
Corley Company, The, Jersey City, N. J.—Corley A.A.R. “OK-tagonal” 
ipe unions and combination union fittings. Represented by Ralph A. 
orley and Robert N. Sinkler. Spaces 118 and 119. 


Crane Company, Chicago.—Crane A.A.R. valves, unions, union-fittings 
and fittings; high-pressure specialties including locomotive blow-off and 

pop safety valves. Represented by Fred W. Venton and J. H. Gibson. 
Spaces 216, 217 and 218. 

Dampney Company of America, The, Hyde Park, Boston, Mass.—. pëxior 
surfaced boiler plate and boiler tube steel; glass boilers showin; gei 
orized and bare metal flues in steaming operation. Represented by C. J. 
Hunter, J. D. Bird and C. M. Boling. Spaces 191 and 192. 

Dearborn Chemical Company and Electro-Chemical Engineering Company, 
Chicago—Feedwater treatment chemicals; automatic proportioning way- 
side treatment equipment; Dearborn automatic constant blow-off; signal 


foam-meter electromatic blow-off; No-Ox-Id_rust preventives. Repre- 
sented by George R. Carr, R. A. Carr, F, B. Horstmann, S. C. Jobn- 
son, R. Q. B. Crocker, 


Milnes, L. O. Gunderson, C. M. Hoffman, H. 

C. C. Rausch, L. Ò. Brown, R. A. Dalton, J. W. Nutting, R. L. Oliver, 
B. H. Stone, F. R. Liggett, W. H. Hinsch, Don Bodishbaugh, R. J. 
Maginn and F. J. Boatright. Space C. 

Detroit Lubricator Company, Detroit, Mich.—Locomotive mechancial lub- 
ricators; Bulls-eye hydrostatic locomotive lubricators; automatic flange 


oilers; ‘Genuine Detroit” oil feed dividers; automatic oil reducer; 
flange oiler feed shoe; ‘Genuine Detroit” air conditioning controls an 
accessories. Represented by C. C. F. Milbank 


. King, C. E. Sperry, 
and J. F. Page. Spaces 138, 139, 140 and 141. 
Dri-Steam Valve Sales Corporation, New York.—D. S. locomotive separa- 
tor; D.S. dome throttle valve with separator; D.S. dome throttle valve 
without separator; D.S. front end throttle valve; D.S. locomotive aux- 
iliary separator; D. S. boiler drum separator and pipe line separator. 
Represented by A. DeChiara, I. D. D. Scott and C. T. 
Schreiber. Spaces 12 and 13. 


Duff-Norton Manufacturing Company, The, Pittsburgh, Pa.—Lifting jacks 
of all types; rotary air-motor power jacks; ball bearing, self-lowering 
governor controlled jacks; ball ring standard speed jacks; ball bear- 
ing journal jacks, 10 to 50 tons capacity; ball bearing empty freight 
car jacks; self-lowering bridge and wrecking jacks; automatic lowering 
jacks up to 20 tons capacity; trip or track jacks; telescope screw jacks; 
jacks for pulling and pushing. Represented by C. N. Thulin and E. E. 

hulin. paces 133 and 134. 

Edna Brass Manufacturing Company, The, Cincinnati, Ohio.—T.ocomotive 
appliances. Represented by John T. Ash, H. A. Glenn and William 
Beck. Spaces 121 and 122 

Electro-Chemical Engineering Corporation, Chicago.—See Dearborn Chemi- 
cal Company. 


oner, W. 


402 


Ewald Iron Company, Louisville, Ky amples of staybolt iron and en- 
gine bolt iron. Represented by W. R. Walsh. Space 214. 

Falls Hollow Staybolt Company, Cuyahoga Falls, Ohio.—Hollow and solid 
staybolt iron bars; hollow and solid finished staybolts. Represented by 
E. J. Raub, G. K. Maischaider and J. T. Doyle. Spaces 127 and 128. 

Flannery Bolt Company, Bridgeville, Pa.—Locomotive boiler staybolts; 
installation tools; inspection instruments. Represented by W. Kil- 
born, E. S. FitzSimmons, William M. Wilson and William C. Masters. 
Spaces, 110, 111, 112, 113 and 114. 

Franklin Railway Supply Company, Inc., New York.—Franklin type E 
power reverse gear; Precision type F-1 power reverse gear; Franklin 
type E-2 radial buffer; Franklin sleeve joint; McLaughlin joint; Frank- 
lin compensator and snubber; Franklin car connection; booster throttle 
valve; booster roller bearing idler gear; booster cylinder cock control 
type S, booster slip control valve; booster inlet check valve. Repre- 
sented by W. H. Winterrowd, . T. Lane, J. E. Long, an k 
Packard. Spaces 73, 74, 75, 76, 77, 78, 98, 99, 100, 101 and 102. 

Garlock Packing Company, The, Palmyra, N. Y.—Mechanical packings 
for railway equipment. Represented by R. J. Hinkle, H. J. Ramshaw 
and W. Chambers. Spaces 166, 165 and 168. 

Gilg, Henry F., Pittsburgh, Pa.—Dunkirk staybolt steel samples made by 
the Ludlum Steel Company; Gilg valve for boiler washing and filling, 
steam, oil and gasoline; Magic rtable lamp guard. Represented by 
Henry bs Gilg, J. W. Place, J. El Campbell and Miss Martha M. Gilg. 

pace 7 

Goddard & Goddard Company, Detroit, Mich.—Profile and formed type 
milling cutters; milling cutters adapted to railway work; gear hobs; 
thread cutters; inserted blade expansion reamers. Represented by 
C. W. Davison, S. H. Gratan and C. S. Goddard. Spaces 178 and 179. 

Graham-White Sander Corporation, Roanoke, Va.—Graham-White manual 
control and remote control sanders; Graham-White special hook-up for 
selective sanding; Graham-White manual control and automatic control 
sand spreader; Graham-W hite sanders for light-weight, high-speed trains 


and other Diesel units; Doarnberger type boiler wash-out plugs; 
Graham-White tilting spring car snubber. epresented by James Frantz, 
Virgil L. Frantz, Frank H. Cunningham and Clyde Keever. Spaces 
40, 41, 48 and 49. 

Grip Nut Company, Chicago.—Reception booth. Represented by John H. 
harp, L. W. Kass, E. H. Weigman, T. E. Scully and E. wW. ibbard. 


Spaces 231, 232 and 233. 

Gustin-Bacon Manufacturing Company, Kansas City, Mo.—Lock-Tite pins; 
locomotive cab seats; locomotive cab side ventilators; emergency brake 
pipe repair couplings; locomotive throttle rod stufing boxes; locomotive 
air pump strainers; brake pipe clamps. Represented by Glenn R. Miller, 
W. E. Davis and Roy P. Williamson. Spaces 180 and 181. 

Holland Company, Chicago.—Holland Volute friction bolster springs. Rep- 
resented by Cyrus J. Holland and Cyrus E. Holland. Spaces 219 
an p 

Hulson Grate Company, Keokuk, lowa- Tuyeretype locomotive grates 
with unit finger castings. Represented by H. N. Gardner, J. W. Hul- 
son and A. W. Hulson. Spaces 145, 146 and 147. 

Hunt-Spiller Manufacturing Corporation, South Boston, Mass.—Rough 
and finished locomotive parts of Hunt-Spiller Air Furnace Gun Iron, 
including cylinder bushings, piston valve bushings, cylinder and valve 
packing rings consisting of standard Duplex and Dunbar sectional 
rings, combination iron and bronze, Duplex sectional rings and Duplex 
lip sectional rings of both bronze and combination bronze and iron; 

unt-Spiller Z-type plate pistons; Hunt-Spiller light-weight piston valve 
with Duplex sectional valve packing rings; three-piece sectional packing 
rings for air pum; and power reverse gear service. Represented by 
V. W. Ellet, E. P Fuller, F. W. Lampton, D. F. Hall and C. L. 
Galloway. Spaces 71 and 72. 

Huron Manufacturing Company, Detroit, Mich.—Huron washout 
Huron arch tube plugs; Huron smoke chamber inspection plug; Huron 
direct steaming connection; Huron Stapax journal lubricators; tools. 
Represented by R. J. Sherlock, P. C. Cady, A. C. Ruse, George F. 
Morgan, L. E. Hassman and B. R. Wetherby. Spaces 185 and 186. 


International Correspondence Schools, Railroad rtment, Scranton, Pa. 
—Sample lessons. Represented by C. G. Ash, C. H. Dailey and À. C. 
Drynan. Spaces 221 and 222. 

Lehon Company, The, Chicago.—Mule-Hide cab curtain canvas; Mule- 
Hide canvas car roofing; Mule-Hide waterproofing and insulating ma- 
terials; various Mule-Hide specialties for railway cars. Represented 
by Tom Lehon, J. W. Shoop, H. A. Wolfe, J. E. Eipper and R. J. 

ulroney. Space 223. 

Leslie Company, Lyndhurst, N. J.—Leslie Tyfon whistles; steam heat re- 
ducing valves. epresented by S. I. Leslie and J. J. Cizek. Space 33. 

Lima Locomotive Works, Inc., Lima, Ohio.—Photographs of locomotives. 
Represented by M. K. Tate. Space 97. 


Lincoln Electric Railway Sales Company, The, Cleveland, Ohio.—Charts, 
photographs, etc., concerning electric arc welding. Represented by J. E. 
Packing sem, J. A. Coakley, Jr., E. W. P. Smith and J. L. Johnson. 

pace š 


Lockhart Iron & Steel Company, Pittsburgh, Pa.—XX Vulcan engine bolt 
iron; Vulcan bloom staybolt iron; Vulcan iron forging billets for loco- 
motive draw and safety bars and passenger car equalizers. Represented 
by John Porter Gillespie. Space 177. 

Locomotive Equipment Division, Manning, Maxwell & Moore, Inc., New 
York.—Turbo-injector; live steam injector; globe and angle valves; ther- 
mometers; tank level indicators; whistles; safety valves; gages. Re 
resented by C. L. Brown, C. H. Butterfield, C. W. Corning, W. J. Hah, 
F. J. McGourty, N. P. Selover, J. Soule Smith and L. W. Lewis. 
Spaces 234 and 235. 

Locomotive Firebox Company, Chicago.—Nicholson thermic syphons; Cy- 
clone front ends; Christy engine truck lubricators; syphon sanders. 
Represented by W. S. Carr, G. R. Carr, L. R. Pyle, John Baker, C. M. 
Rogera; Fred Bramley, E. J. Reardon, M. A. Foss and E. Frank Smith. 

ace A. 


Lunkenheimer Company, The, Cincinnati, Ohio.—Valves and lubricating 
devices for railroad service, including all patterns of Lunkenheimer 
“A.A.R.” valves. Represented by Harry A. Burdorf and W. George 
Cook. Spaces 3 and 4. 

MacLean-Fogg Lock Nut Company, Chicago.—M-F. lock nuts; M-F nut 
locks; M-F water-tight bolts; -F lock-tight floor clips; M-F defect 
card receptacles; M-F dust guards. Represented by J. A. MacLean, 
. W. Fogg, J. A. MacLean, Jr., A. W. MacLean, L. A. Rowe, W. G. 

illcoxson, M. Flanagan, H. j. Clarity and A. B. Nilsen. Spaces 
103, 104 and 105. 

McCabe Manufacturing Company, Lawrence, Mass.—Cold flanged front 

flue sheet, 1-in. thick. Represented by Fred H. McCabe. Spaces 7 and 8. 
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E er, Inc, W. H., Chicago.—Small models of friction draft gears and 


uck spring snubbers. Represented by Bradley S. Johnson. Space 263. 


-dern Supply Company, Chicago. 


~a hisels; chisel blanks; rivet sets; 


. — Drills; reamers; beading tools; 
pins and bushings for locomotive an 


`ar spring and brake rigging; staybolt and engine bolt iron; car and 


`z comotive shop jacks; locomotive spring bands; brake shoes; iron and 


* lann, Ear 


... tinn, Space 260. À 
“arch Packing & Supply Company, Chicago.—Allpax packings; Allpax 


: ings. ted by W. F. Weber, A. A. Walker, R. E. 
A Eare A Mann, Thomas Jameson, Merle P. Smith and C. A. 


¿ asket cutter; Monarch “V” ring packings; Monarch fibrous and semi- 


` eetallie packings. Represented by Stanley MacDole, C. C. Humber- 


one, W. J. Forbes and W. P. 


p Lyons. Space 126. 
> han Manufacturing Company, New York. — Injectors; lubricators; 


‘+ oiler checks; low water alarms; water columns; drop p s; whistles. 
i . Jen 


i ted by C. J. Banning, J. F. Farrell, R. 
“ook, B. E. Folke, f A. Kelly, F. Ehredt, W. S. 
>. felsh. Spaces 34, 35, 54 and 55. 


ook, 


ins, H. G. 
Harris and Richard 


ional Aluminate Corporation, Chicago. — Water treating equipment; 
-~ ater testing equipment; automatic continuous blowdown equipment. 
. .epresented by P. W. Evans, C. B. Flint, C. M. Bardwell, B. D. Barger, 
L. Callahan, R. E. Falkinburg, J. L. Gibboney, R. V. Lucas, V. E. 
Coy, H. A. Marshall, E. M. Miller, H. D. Shaw and T. G. Windes. 


aces 155, 156, 157 and 158. 


‘onal Tube Company, Pittsburgh, Pa.—Spaces, 198, 199 and 200. : 
ite Products, Inc., New York.—Methods for cleaning air-conditioning 


C. Browning, C. Johnson, L. 
arter. Spaces 1 and 2. 


` mipment; materials for washing steamliners; methods for strippin 
p ar from locomotive tanks and coaches. Represented by J. C. Leonard, 


B. Jobnson, H. L. Gray and J. A. 


Company, Chicago.—Blow-off valves; tender hose couplers; steam 

oe Company cylinder cocks; cylinder cock operating valves; auto- 

. atic drain valves; water glass protectors; centrifugal blow-off separa- 

`- rs. Represented by A. G. Hollingshead, J. F. Raps and C. W. Ploen. 
` yaces 30, 31 and 32. 


alley Valve Company, Edward, Chicago. — Tripl-disc valves; valve 


clamation; master valve reseaters. Represented by Edward O'Malley, 
“+, Edward O'Malley, Jr., and S. C. ton. Space 42. 


‘eld Railroad Service Company, 


The, Chicago.—Oxy-acetylene welding 


id cutting apparatus. Represented by F. C. Hasse, illiam Jones, 


A. Smith and J. L. Hoffman. 


Spaces 183 and 184. 


<. Jones Chemical Company, Chicago.—See National Aluminate Cor- 


tation. 


: on Tools, Inc., The, Chicago. — Beading tools, chisels and chisel - 


anks; rivet sets. Represented by A. A. Walker, Earle A. Mann and 


` arles Loucks. Space 259. 
: on-Mitchell Company, Omaha, 


Neb.—Paxton-Mitchell metallic piston 


valve stem and air pump packing; slip joint and expansion joint 


4 n 
sking for high pressure and exhaust steam pipes on Mallet locomo- 


;.. tes; special locomotive iron castings. Represented by James L. Pax- 
"a, Jr., James J. Keliher and E. 


a Iron & Steel Company, Cre 
„tought iron, including staybolt, 


ith Multirol precision bearings 
renee by R. H. Weather! 


ist of Railroad Officials. Repre 


M. Hendrickson. Spaces 123 and 124. 


ighton, Pa.—Samples of hand-puddled 
engine bolt and chain iron qualities; 


- lysical test specimens, including pull tests, etch tests, bend_ tests, 
: Zad tests, etc. Represented by Charles J. Nieman and J. P. Moses. 
- xces 106 and 107. 


.-od Company, The, New York.—Redesigned Baker valve gear equipped 


3 McGill Multirol precision bearings. 
y and F. Fisher. paces 36, 37, 52 


z bet List of Railroad Officials, The, New York.—Copies of The Pocket 


sented by B. J. Wilson. Space 182. 


me Manufacturing Company, The, Milwaukee, Wis.—Prime cylinder 


atection valves; Prime square 


thread washout plugs; Prime perfect 


` scle bushing grinders. Represented by C. K. Ramp and H. B. Nel- 
:m. Spaces 135 and 136. 


>National Company, The, Chicago. — Turbo-generators; headlights; 
sodlights; safety switches; wiring appliances. Represented by Wil- 
am Miller, J. A. Amos, George E. Haas, J. V. Baker and W. A. Ross. 


pace B. 


may Purchases and Stores, Chicago.—Magazines. Represented b 


Sheeran, J. P. Murphy, J 


T., and John R. Moulton. Space 262. 


ance Machine & Stamping Works, New Orleans, La.—“Spee-D” high 
fessure grease appliances for locomotive connecting rod lubrication; 
ew “Spee-D” high pressure terminal and station grease guns, types 
L8000 and U-6000. Represented by E. B. Norman, George A. Pettit 


ad H. C. Manchester. Spaces 


237 and 238. 


tson & Son, Inc., Joseph T., Chicago.—Staybolt iron. Space 107; 


mons-Boardman Publishing Corporation, New .York.—Railway Mechan- 
al Engineer and other transportation her ca oer and books. Repre- 


mted by L. B. Sherman, R. 
ile, H. E. McCandless, L. 


. B. 
ad 230. 


Thayer orrison, H. H. Mel- 


. R. Gurley, $. W. Hickey, Roy V. Wright, 
Peck, E. L. Woodward and H. 


C. Wilcox. Spaces 228, 229 


kler, Inc., oder gph, Chicago.—Locomotive packing; master valve repair 


ts; electr 


tdard Brake Shoe & Foundry 
ands; brake shoes; iron an 
Niott, A. A. Walker and Earle 


tdard Car Truck Company, Chi 


e holders. epresented by Joseph Sinkler. Space 4 


Company, Chicago.—Locomotive s ring 


steel castings. Represented by C. K. 


A. Mann. Space 261. 
cago.—Barber stabilized trucks; Barber 


iteral motion device; Bar roller side bearings. cpresented by 


! L. Barber, R. E. Frame, F. 


idgerton. Spaces 171 and 172. 


R 
D. Barber, E. W. Webb and J. B. 


ndard Stoker Company, Inc., The, Chicago.—Working model of type 
-T stoker; working model of type D-A slope sheet coal usher; models 
front or locomotive units of LT-1 Conversion, and Standard modi- 


type B and B-K stokers; im 


k F. P. Roesch, W. L. Lentz, 
lansen, L. F. Sweeney, C. A. 
’. Chenault, H. W. Cook, G. A. 
31 and 132. 


roved parts of stokers. Represented 
enry S. Mann, A. L. Whiople, C. T. 


Binney, E. H. Parr, H. N. Carmer, W. 


Edwards and Clarence Welker. Spaces 


tham Electric Manufacturing Company, Evansville, Ind.—Locomotive 


eadlights and turbo-generators. 
x E. Kinnaw and W. E. Richa 


Represented by P Henry Schroeder, 
rd. Spaces 151, 152, 161 and 162. 


verheater Company, The, New York.—Type “E” superheater unit; ex- 


aust steam injector; centrifugal 
le; Tangential steam dryer; C. 


Mechanica! Engineer 
renee 1937 


ump; American multiple-valve throt- 
. feedwater heater pump; coil and 


tube type feedwater heaters. Represented by G. L. Bourne, F. A. 
Schaff, R. M. Ostermann, H. B. 
N. T. McKee, B. C. Witkerson, E. A Drewyour, C. H. David, F. Smith, 
S. Macdonald, E. A. Averill, P. D. Blanchard, B. G. Lynch G. 
Tawse, G. Dolan, I. F. Sharp, T. McGinnis, L. Bryan, G. Fogg and 
R. J. Van Meter. Spaces 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 
92 and 93. 

Superior Hand Brake Company, Chicago.—Vertical hand brakes; hori- 
zontal hand brakes; drop shaft brakes; hand brake chain adjusters. 
Represented by H. C. Smith and R. C. O’Connor. Spaces 169 and 170. 

Superior Railway Products Corporation, Pittsburgh, Pa.—Su erior_auto- 
matic soot blowers; pneumatic steam valve and operating valve. Repre- 
sented by G. S. Turner, W. O. Martin, B. H. Lobdell and W. E. Lar- 
son. Spaces 25 and 64. 


Swanson Company, The Chicago.—S-CO automatic flange oiler. Repre- 
sented by O. W. Swanson. Space 9. £ 


Symington-Gould Corporation, The, New York.—Journal boxes; lids; dust- 


guards; truck spring snubber. Represented by D. L. Townsend and 
. T. Casey. Spaces 68 and 69. 


Timken Roller Bearing Company, The, Canton, Ohio.—Timken roller 


parts of light-weight design; Timken ok pin bearings and models of 
railway applications; X-ray photographs. epresente aC: d- 
ers, T. V. „Buckwalter, M. ¢ Å. me 
R. B. Lewis, M. H. Hykes, C. F. Crowell, R. J. Daniels, P. C. Pater. 
son, C. L. Eastburg and R. M. Ross. Spaces 14, 15, 16, 17, 18, 19, 
20, 21, 22 and 23. 


T-Z Railway Equipment Company, Chicago.—Locomotive and car devices. 
Represented by G. S. Turner, j S. Lemley, F. J. Kearney and F. B. 
Platt. Spaces 24 and 65. 


Ulster Iron Works, Dover, N. J.—Hand-puddled wrought iron, staybolt 
and engine boit Quality: Represented by C. F. Barton, John H, Craigie, 
E. W. Kavanagh, N. Š. Thulin and H. . Bradley. Spaces 251 and 252. 

Union Asbestos & Rubber Company, Chicago.—Wovenstone pi covering; 
Insutape; locomotive packings: epresented by J. H. Kuhns, W. E 
Gillies, O. J. Rudolph, G. L. Green and R. M. Covert. Spaces 173, 
174, 175 and 176. 

Unitcast Corporation, Toledo, Ohio.—Brake balancer; drop end locks; cast 
steel hopper frames; Unitcast underframe. Represented by George B. 
Christian, C. M. Hannaford, Cyrus Hankins, Earl H. Fisher and Har. 
vey Russell. Spaces 243, 244, 245 and 246. 


United States Metallic Packing Company, Philadelphia, Pa.—King model 
36 air compressor lubricator; metallic packing for locomotive piston rods, 
valve stems and air compressors; locomotive sander; Red Top brake 
cylinder Pressure indicator; models 318 and 3114 lubricators for valves, 
cylinders driving boxes and guides. Represented by J. J. Ekin, Jr., 

lyde Hyslop, Harry E. Hyslop, L. B. Miller. Spaces 236 and 253. 

Valve Pilot Corporation, New York.—Loco Valve Pilot for indicating and 
recording speed and cut-off on steam locomotives; Loco Recorder for 
indicating, and recording speed on steam locomotives. Represented by 
John L. Bacon, ennypacker and W. W. Bacon. Spaces 38, 39, 

an : 


Vapor Car Heating Company, Inc., Chicago.—Steam generating unit; fin 
radiation; single tube compensating thermostat; vapor system special- 
ties., Represented by E. A. Russell, J. Van Vulpen, P. B. Parks and 
William Smith. Spaces, 43, 44, 45 and 46. 


Viloco Railway „Equipment Company, Chicago.—Sanders; sander operating 
valves; bell ringers; bell ringer throttle valves; Whelan by-pass valves; 
automatic rail washers; pneumatic whistle operators. Represented by 
a G Hollingshead, J. F. Raps and C. - Ploen. Spaces 57, 58 
an . 


Waugh Equipment Company, New York.—Firebar grates. Represented b 
Robert Watson and Roy C. Munro. Spaces $ and 6. Sp 4 


Westinghouse Air Brake Company, Wilmerding, Pa.—Miscellaneous air 
brake devices. Represented by S. G. Down, C. D. Stewart, J. 
Wright, C. D. Foltz and C. C. Farmer. Spaces 115, 116 and 117. 


Wilson Engineering Corporation, Chicago.— Diagrammatic transparency of 
locomotive feedwater heater; model exhibit board of locomotive blow-off 
equipment; centrifugal blow-off separators; sludge removers. Repre- 
sented by J. J. Clifford, J. M. Lammedee, H. J. McGrath, C. E. Murphy, 
J. Welsh and L. F. Wifson. Spaces 129 and 130, 


Wine Railway Appliance Company, The, Toledo, Ohio.—See Unitcast Cor- 
poration. 


Woods & Company, Edwin S. Chicago.—Freight car Passenger car and 
locomotive tender’ truck roller bearings. Represented by Knowles Pitt- 
man and C. S. Shilling. Spaces 159 and 160. . 


Yale & Towne Manufacturing Company, The, Philadelphia and Stamford 
Divisions, Philadelphia, Pa., and Stamford, Conn.— oisting equipment; 
railway switch and pad locks. Represented by R. J. Arehart and W. Cc. 
Bigelow. Space 70. 


Fuel and 
Traveling Engineers 


(Continued from page 388) 
and forceful in his actions and manner of speech. He 
makes friends easily and holds them. A sidelight on 
his personality is afforded by an incident which took 
place when he was leading a class in‘the fuel instruction 
car, soon after his appointment to that position. A 
fireman challenged a statement which he made, with the 
assertion that what he claimed in connection with a hand- 
fired locomotive was impossible. Mr. Clark immediately 
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dismissed the class, asked the fireman when he would 
go out on his run, put on his overalls and said, “I’m 
going out with you, and if I am unable to demonstrate the 
truth of what I have been teaching I am through as 
instructor.” 


Secretary-Treasurer Smith 


Thomas Duff Smith, more familiarly known as T. 
Duff Smith, is secretary-treasurer of the association. He 
was born in Essex, England, October 2, 1868, and 
after attending the British public schools, was employed 
on the London Corn Exchange from 1884 to 1906. He 
came to Canada in February, 1906, taking a position as 
fuel clerk on the Canadian Pacific at Winnipeg, Man. 
He was promoted to chief fuel clerk, November, 1908, 
remaining in that position until May, 1911, when he 
went with the Grand Trunk Pacific at Winnipeg, as fuel 
agent. In April, 1922, he was made lake forwarding 
agent of the Canadian National Railways at Cleveland, 
Ohio, retiring from railway service December 31, 1931. 
He joined the International Railway Fuel Association in 
1910 and has been on the executive committee of that or- 
ganization ever since. He was its president in 1912. 
On May 1, 1932, he became secretary-treasurer of the 
International Railway Fuel Association, succeeding to 
the same position in the new organization on the amalga- 
mation of the Fuel and Traveling Engineers associations. 

“Duff,” as he is familiarly known, is a canny Scotch- 


man and it is largely due to his careful management . 


that the Fuel Association came through the depression 
in such excellent financial condition, in spite of holding 
quite extensive technical sessions and publishing annual 
proceedings each year except 1932. His forceful per- 
sonality and genius for organization work was never 
better demonstrated than while he served as a member 
of the Co-ordination Committee, which succeeded after 
months of effort in effecting the amalgamation of the 
International Railway Fuel Association and the Travel- 
ing Engineers’ Association. Outside of working hours 
he has plenty to occupy his mind. His avocations in- 
clude photography, fishing, golf and gardening. 


Master Boiler 
Makers’ Association 


(Continued from page 391) 
general boiler department foreman, and has remained in 
that position until the present time. 

He was president of the Capitol District of the New 
York Central Athletic Association, 1928-1930, and is 
now vice-president of the Capitol District, New York 
Central Veterans’ Association. He was president of the 
Albany City Bowling League in 1928-29, and takes a 
keen interest in base ball and foot ball. 

He became a member of the Master Boiler Makers’ 
Association in 1920, was elected to its executive board in 
1924, and was chairman of that board in 1926. He was 
elected secretary of the association in 1931 and in 1936 
became its secretary-treasurer. He has fought hard to 
preserve the association and revive its activities ; indeed, 
it was largely through his efforts that meetings of the 
association have been held during the past two years. 
He is easy to approach and not hard to get along with; 
on the other hand, no one who knows him well would 
ever accuse him of being a “yes” man. He is foreman 
of one of the largest boiler shops in the eastern district 
and has the reputation of knowing how to handle men 
and get the work out. 
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Car Department 
Officers’ Association 


(Continued from page 394) 
strength and at a great saving in weight. The Hia- 
watha trains, which have proved so popular and have 
demonstrated their earning capacity, were designed and 
built under his supervision. . 


The Secretary-Treasurer 


Adam Sternberg, formerly. master car builder, Belt 
Railway of Chicago, became secretary of the car depart- 
ment officers’ organization in 1924, and since that time 
until his recent retirement, was one of the most active 
workers in the organization. He retired from railroad 
service in June, 1935, and because of removal from Chi- 
cago to Cedar Lake, Ind., found it necessary to retire 
from the secretaryship of the association. Frank Kar- 
theiser, chief clerk to the mechanical assistant to te 
executive vice-president of the Chicago, Burlington « 
Quincy, has been appointed acting secretary, pending the 
election at the convention this month. 


General Foremen’s 
Association 


(Continued from page 397) 
trified. It was up to the Kingsland shops to prepare the 
equipment for operation and to look after its maintenance : 
the new program was inaugurated smoothly and the worx 
has been carried on most effectively. 


Secretary-Treasurer Hall 


William Hall, who, because of illness, recently resigned 
as secretary-treasurer of the association, was one of its 
charter members. In 1909 he was elected secretary to 
the executive committee and in 1910 secretary of the 
association. He continued in this position, the by-laws 
in 1916 being amended to make the office permanent. 
rather than elective annually. f 

Mr. Hall was born in Bromsgrove, Worcestershire. 
England, July 12, 1856. He was educated in an English 
church school and at the age of 14 was entered as ma- 
chinist apprentice on the Midland Railway, now the 
London, Midland & Scottish, at its Bromsgrove works. 
He was transferred four years later to the Manchester 
shops to complete his mechanical education and appren- 
ticeship of seven years. He served as a journeyman ma- 
chinist at these shops until September, 1881, when, with 
Mrs. Hall, he decided to emigrate to the United State». 
He secured a position with the Chicago & North West- 
ern, but in 1891 left that company to go with the C. F. 
Elmes Engineering Works, a marine and jobbing shop. 
He returned to the Chicago & North Western two and 
a half years later, and in 1898 was made gang foreman 
in the main shops at Chicago. He was transferred t» 
Escanaba, Mich., in 1903, and was made general ma- 
chine shop foreman. In 1913 he was transferred to 
Winona, Minn., as erecting foreman, remaining there 
until his retirement in 1923. 

While in Chicago he assisted in organizing the Chicage 
& North Western Mutual Aid Society, serving as it: 
secretary for many years. He was elected a member 
of the Board of Education of Winona, Minn., in 1915. 
serving 12 years in that capacity, two as president «i 
the board. 

As a charter member of the International Railway 
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General Foremen’s Association, as an indefatigable 
worker in its interests; and as its secretary-treasurer for 
many years Mr. Hall has been a prime factor in its up- 
building and success. 


Modern Locomotive 
Equipment-II 
(Continued from page 385) 


applications incorporated features of both designs 1 and 
2, which would give stresses more favorable than those 
shown in Fig. 10 and Table VI. 


Tests of Main-Rod Front Ends 


Similar strain-gage tests were also made on the front 
end of the main rod to determine the stresses in the rod 
due to both the cylinder pressure and the press fit of 
the crosshead pin in the rod. The results of these tests 
are shown in Fig. 11 and Table VII. The stresses 
in the rod resulting from the 0.004-in. press fit of the 
crosshead pin were measured first, and are shown by 
the broken-line curves in the figure. Then a 117,400-Ib. 
pull was applied on the rod, increasing the stresses to 
the values shown by the full-line curves, which represent 
the combined stress due to both the press fit and the pull. 
The pull force on the rod increased the stress by 17 per 
cent at section N and 36 per cent at section U over that 
due to the press fit. The variation in stress in going 
from tension to compressive forces in the rod will there- 
fore be small in actual operation and this is a favorable 
condition for maximum fatigue strength. The measured 
stress at section U in the bore is 1.7 times the nominally 
calculated direct stresses, P/2A, and 2.6 times at section 
N. The measured stresses due to the press fit give rea- 
sonable agreement with calculated values based on Lamé’s 
formula in view of the assumptions necessary in making 
such a comparison. 

It is necessary to maintain sufficient press fit of the 
pin in the rod if it is not to work loose in service. Be- 
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sides the tests just mentioned additional tests were made 
on the front end of the main rod. The results of these 
tests indicate that it is desirable to make the rod eye 
from 0.002 in. to 0.004 in. tight on the crosshead pin. 


Crosshead Test 


A comparison illustration of the assemblies constitut- 
ing the reciprocating parts is shown in Fig. 4 for the 
lightweight and conventional designs. The usual design 
of taper-key fit of the piston rod in the cast steel cross- 
head contributes considerable weight to the reciprocating 
parts and is not used in the Timken design. In this 
lightweight design a piston rod having a 34-in. wall 
section is keyed by three integral annular grooves on 
the end of the piston rod to a crosshead consisting of 
two thick die-forged side plates as shown dissembled 
in Fig. 12. 

Stresses in the piston rod at the base of the annular 
grooves were determined for two different designs of 
annular-groove systems and these designs as well as test 
results for both are shown in Fig. 13 and Table VIII. 
The bolts were drawn equally tight for the test on each 
design. The stresses in the bolts were determined by 
measuring the change in length of each bolt with 0.0001- 
in. dial gages. Consideration of the factors of magnitude 
and uniformity of stresses in Table VIII leads to the se- 
lection of the second design, which is the one that was 
adopted for actual service applications with slight modi- 
fications. The stresses given are average stresses at the 
surface of the piston rod based on a gage length of 13 
in. and the local stresses adjoining the fillets at the base 
of the annular grooves would be higher than the stresses 
shown. These fillet stresses, however, are calculated to 
be well within the endurance limit of the steel. 

For locomotive applications, the system of annular 
rings is machined to close tolerances, using gages, and 
then the piston rod is lapped-in to the crosshead body. 
By this procedure the desired fit and magnitude and dis- 
tribution of stresses in the crosshead assembly are 
obtained. i 


Locomotives under construction in the builder’s plant at Vienna, Austria 
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EDITORIALS 


New Ideas Change the 
Character of Shop Work 


The methods and facilities now being used by railroad 
shops in an effort to keep up with the demand for 
motive power and rolling stock are especially impres- 
sive because of the many new things that are coming 
into use. Railroads have long been criticized because 
they do not make use of modern ideas but the critics 
would have a difficult time justifying their statements 
if they had the privilege of seeing what we see in our 
every day work. A few instances will serve to illus- 
trate the point. In these days of high-speed train oper- 
ation, wheels are of greater importance than ever be- 
fore, and it is not only necessary to turn wheels out 
of the shops at a faster rate in order to supply the 
demand, but the quality of workmanship must be 
better than ever before. This demand has made neces- 
sary the installation of many new car and driving- 
wheel lathes replacing old and worn out machines. 
These new machines are making it possible to increase 
production and insure absolutely true and round wheels. 
In one wheel shop visited recently the production 
of the shop a year ago was limited by obsolete equip- 
ment in the demounting section and the necessity of 
handling wheels and axles by hand. Within the past 
six months this section of the shop has been com- 
pletely re-equipped with new hydraulic demounting 
presses and wheel and axle-handling equipment that 
now make it possible to demount 160 pairs of wheels 
in eight hours without a man handling a single pound 
of weight. 

Air-conditioned passenger cars and the demand for 
better windows has brought in the double-pane plate- 
glass windows which, to prevent frosting, must be de- 
hydrated. One road has set up a rather ‘elaborate de- 
partment in the shop with equipment to do this work 
which, among other things, involves the use of many 
vacuum devices and gas dehydrating equipment. 

In the passenger-car field there will be observed 
the increasing use of properly designed exhaust spray 
hoods for use in painting not only complete cars but 
many car parts. In steel-freight-car work, the spot 
system, which has been developed to a high degree 
on the railroads is being improved every day and among 
other things of interest is a welding station which, by 
the use of special pneumatic equipment, clamps the 
entire car in place while six men weld the body to- 
gether by means of electric welding equipment. 

New machine tools are meeting a demand for in- 
creased production and greater accuracy. In four shops 
$700,000 worth of new machinery has been installed 
within the last two years. Many of these new machines 
are equipped with special jigs and fixtures for speed- 
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` metal-spray equipment into the railroad field. 


ing production and dial gages and micrometers are being 
used extensively to check the accuracy of operation. 
Special alloy tool steels are used to decrease cutting 
time and to increase the number of pieces that may be 
machined between the grindings of tools. 

Taper bolts, that until a few years ago were a hand- 
made job on a portable engine lathe, are today being 
selected and ordered by gages and produced on spe- 
cially equipped turret lathes capable of producing 500 
bolts of various sizes each working day. 

Rebuilding of worn parts has brought plating and 
In one 
case that came to our attention just recently the equip- 
ment has paid for itself five times over in a period oi 
less than a year and a half. Electro-plating is being 
used on many parts such as locomotive main and side 
rods for protection against corrosion. 

Safety is ever important around railroad shops. In 
several instances on punch-and-shear work the photo- 
electric cell is used to make it impossible for a man to 
operate a machine while his hands are in the danger 
zone, 

The use of automotive engines on rail cars, shop 
trucks and for various other uses has made it neces- 
sary to set up complete internal-combustion-engine re- 
pair departments with modern dynamometer equipment 
such as used in the builders’ test plants. 

One could enumerate dozens of other instances of 
equipment that was entirely foreign to railroad shops 
five years ago. 


The Way Out of 
A Difficult Situation 


The successful and profitable operation of a railroad is 
an eternal problem of performing the tasks incident to 
furnishing transportation within the definite limits of 
revenues that are fixed by the volume and nature of its 
traffic. Unlike many more flexible industries it is not 
possible, when increased expenditures are anticipated, to 
stimulate sales immediately and sufficiently to provide 
additional revenue. Therefore railroad management has 
but two courses open when revenues decrease or ex- 
penditures increase—either to lay off men or reduce 
the cost of operation by improved methods and facilities. 

During the past five years the roads have been in- 
creasing expenditures for new facilities in the shops and 
enginehouses, and as a result of actual experience with 
many of the new units of equipment recently installed 
are now in possession of cost data that provides positive 
proof of their money-saving possibilities. Those who are 
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in everyday contact with the problems of operation know 
that the opportunities to eliminate the losses due to in- 
efficient methods and obsolete facilities are almost end- 
less. 

The railroads are faced with the necessity of adjust- 
ing expenditures to meet the new and anticipated wage 
increases. Is this going to be accomplished alone by 
reductions in the hours of work performed, with re- 
sultant undermaintenance, or has the time arrived for 
management to take a broad-gaged view of a difficult 
Situation and meet it by initiating a program of shop 
modernization that will cut the cost of maintaining 
cars and locomotives. The situation today is one of 
choosing between a temporary expedient and a con- 
structive program which will produce permanent 
economies. 


Why Not Balance 
The Car Wheels? 


At the Mechanical Division convention last June, L. K. 
Sillcox, first vice-president, New York Air Brake 
Company, said that a l-in. flat spot on a 36-in. pas- 
senger-car wheel rotating at a rate equivalent to 100 
miles an hour car speed, produces a dynamic effect on 
the rail approximately twice that of a 214-in. flat spot 
on a wheel of the same diameter revolving at a rate 
equivalent to 60 miles an hour car speed. This fact 
simply serves to emphasize the vital necessity of giving 
special attention to rotundity, concentricity, and bal- 
ance of car wheels used on passenger equipment which 
is operated in modern ultra-high-speed service. It 
cannot be questioned that many harmful wheel and rail 
reactions, due to off-balance conditions, exact their 
toll in equipment damage and reduced serviceability, 
even though these reactions may be concealed, to a 
certain extent, by effective car springs. 

Regarding this subject Mr. Sillcox makes the follow- 
ing comment: “Rotative speeds of wheels under railway 
rolling stock are relatively low, as judged by automotive 
engine or turbine standards, but the weights involved 
are, as a rule, much greater. Balancing of railway 
wheel and axle assemblies has never been practiced by 
our railways except in the case of locomotive driving 
wheels where the condition would otherwise be in- 
tolerable, due to suspended weights. In England and 
on the Continent, the actual dynamic balancing of 
locomotive driving and passenger-car wheels has long 
been practiced, and is considered essential to the most 
favorable riding qualities and of true economic advan- 
tage. In this country, balancing methods and devices 
have developed commercially to a higher degree, but 
research in dynamic balancing has been conducted in- 
dependently of any railway interest. First developed 
for small parts and gradually extended in capacity 
to receive large motor armatures, these balancing ma- 
chines have as yet found no place in railway shops. 
Progressively increasing speed will emphasize the ne- 
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cessity for maintaining closer tolerances than those al- 
lowed at present. High-speed trains should, no doubt, 
operate on wheel and axle assemblies which are en- 
tirely free from dynamic disturbances. This will com- 
bine with associated refinement in truck design and con- 
trol of truck-car-body reactions to improve materially 
the riding and tracking characteristics of the equip- 
ment... .” 

A number of railways in this country have found 
that complaints regarding hard-riding equipment could 
be remedied by simply turning the car wheels, which 
were badly out of balance, and that no further change 
in the truck spring arrangement was required. How- 
ever, particularly in the case of light-weight high-speed 
trains, it is now quite common practice to take a light 
finishing cut over practically the entire car wheel and 
grind the treads concentric with the journals, thus 
making sure that the wheels are in accurate balance. 
In all probability more of this work will have to be 
done in the future than in the past and it is highly 
desirable for railway mechanical officers to familiarize 
themselves with the best methods of balancing car 
wheels both statically and dynamically. 


The New Interstate 
Commerce Commissioner 


With the appointment of John L. Rogers to member- 
ship on the Interstate Commerce Commission, succeed- 
ing Hugh M. Tate, the Commission now has among 
its eleven members two who have had practical ex- 
perience in the mechanical department—Frank Mc- 
Manamy and Mr. Rogers. 

There are two schools of thought concerning the 
requisites of an ideal commissioner. One is that he 
should be a man of broad experience, of open mind 
and sound judgment, but not necessarily having had 
practical experience in railway operation, since the 
Commission has men of technical training and prac- 
tical experience on its staff who can be looked to for 
advice on such matters. There is another school 
of thought which insists that in addition to a broad 
understanding of men and affairs and a judicial mind, 
it is important that a commissioner have some practical 
experience in the field with which the activities of the 
Commission are concerned. The Commission has been 
made up largely of men of legal training ; occasionally a 
practical railroader has been selected, a notable example 
being that of Edward E. Clark, who was a railroad 
conductor and became the head of the Brotherhood of 
Railroad Conductors before he entered public service. 

Be that as it may, it must be recognized that more 
and more has the Commission been forced to consider 
highly technical problems in connection with railway 
operation. It seems well, therefore, that some of the 
commissioners, at least, should have a rather thorough 
practical and technical knowledge of railway practices, 
and it would seem fortunate that two of the present 
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commissioners have had a certain background of me- 
chanical-department experience, since the equipment 
designed and maintained by that department bulks so 
large in the problems with which the Commission is 
concerned. 

Frank McManamy entered railway service in the 
maintenance of way department of the Pennsylvania, 
and then was employed on various other railroads in 
the maintenance of way department and as a shop em- 
ployee, locomotive fireman, locomotive engineman, air 
brake instructor and engineer of tests. For a time he 
was manager of the western district for the air brake 
department of the International Correspondence 
Schools. In entering the service of the Interstate Com- 
merce Commission as an inspector of safety appliances, 
February 8, 1908, and as a member of the committee 
which drafted the present safety appliance standards, 
his work was quite in line with and a natural develop- 
ment of his previous experiences on the railroads. 

In 1911 he was made assistant chief inspector of lo- 
comotive boilers of the Interstate Commerce Commis- 
sion, and was promoted to the chief inspectorship in 
1913. In February, 1918, when the railroads were 
operated under the direction of the United States Rail- 
road Administration, he was made manager of the 
Locomotive Section, retaining his office with the Inter- 
state Commerce Commission, but resigning from it on 
July 1, 1918, to become mechanical assistant to the 
director of the Division of Operation of the United 
States Railroad Administration, having jurisdiction over 
the car repair and inspection and test sections, and 
general charge of matters pertaining to locomotive and 
car equipment. At the termination of federal control 
he was made manager of the Department of Equip- 
ment, Division of Liquidation Claims, of the Railroad 
Administration. He returned to the I.C.C. in 1923, 
serving as its chairman in 1930. 

John L. Rogers, like Mr. McManamy, had practical 
experience on the railroads and is also a career man 
in the Commission. As a young man and before he 
attended the University of Tennessee and George Wash- 
ington University, from the latter of which he received 
the degree of mechanical engineer, he was employed in 
the mechanical department of the Southern Railway as 
a helper in the machine shop and then as an apprentice 
in the boiler department. He worked in both the 
Knoxville and Birmingham shops of the Southern. Af- 
ter leaving college he entered the service of the Inter- 
state Commerce Commission in 1917 as a mechanical 
engineer in the Bureau of Locomotive Inspection. Mean- 
while he attended the National University Law School 
in the evenings and was admitted to the bar. He was 
made special examiner in the Bureau of Service in 
1925, playing an active part in investigations involving 
refrigeration charges, locomotive equipment and the 
six-hour day for railroad employees. In 1933 he was 
appointed executive assistant to Co-ordinator Eastman 
and later, on the organization of the Bureau of Motor 
Carriers, was appointed chief of that bureau. While 
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his activities in recent years have not been related di- 
rectly to mechanical department activities, his early ex- 
periences before going to college and later with the 
Bureau of Locomotive Inspection, have given him a 
good technical background for dealing with mechanical- 
department problems that come before the Commission. 

Commissioners McManamy and Rogers, with Judge 
Charles D. Mahaffie, bring the number of career men 
now on the Commission to three out of a total of eleven; 
this tendency to increase the number of members on the 
Commission who have had intimate acquaintance with 
railroad practices seems quite logical, in light of the 
increasing number of complicated technical problems 
which come before that body. 


New Books 


Mopern Raitway WELDING Practice. By Dipl. Ing. 
O. Bondy, M. I. Struct. E. Published by The Rail- 
way Gazette, 33, Tothill street, Westminster, S. W. 1, 
London. 128 pages, 8 in. by 5% in. Price, five shill- 
ings net. $3. 


This book on welding practice originated in a series 
of special articles in English publications—The Rail- 
way Engineer and the Railway Gazette—dealing with 
various branches of railway practice in which welding 
has proved satisfactory. It is intended to provide con- 
cise information on a number of specific fields of ap- 
plication for welding and to assist engineers in the 
further development of new and important applications. 
There are eleven chapters in the book, Chapters II, II] 
and IV dealing with the application of welding to 
rolling stock. Other chapters discuss welding regula- 
tions in various countries, with particular reference to 
those of Germany; welded station roof structures and 
bridges; welding of rails, etc. 


DRILLING AND SuRFACING Practice. By Colin and 
Stanley. Published by McGraw-Hill Book Company. 
New York. 431 pages, 5% in. by 9 in., cloth bound. 
Price, $4. 

There are few machine operations which have not under- 

gone changes, many of them significant, since the be- 

ginning of the depression. In this treatise on drilling, 
reaming and tapping, planing and slotting, milling, and 
broaching, it has been the purpose of the authors to 
illustrate the most up-to-date practices and to present. 
in compact form, much information which has not hither- 
to been available. There are seven chapters in the 
section on drilling which deal comprehensively with the 
details of practice for drilling in brass, molded plastics, 
and wood, as well as in iron and steel. A chapter is 
devoted to reaming and tapping. There are eight chap- 
ters which deal with planers, shapers and slotters in 
which these various types of machine tools are described 

and the methods of surfacing with them set forth. Mill- 

ing and milling cutters are dealt with in twelve chapters 

and broaching in three. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 
the course of a month. Here are a few that 
have strayed in during recent weeks. 


Sensibly Applied Hand Brakes 


Oh, what a gift it would be to give the man on the firing line 
a car built with sensibly applied hand brakes, and not cars built 
and then equipped with hand brakes, with no thought given to 
maintenance. The present application of hand brakes costs the 
railroads of this country many thousands of dollars and days 
delay to maintain, due to no thought given this important factor 


by car designers. Simple arithmetic and application of lessons 
learned from actual experience can almost eliminate this expense. 


Human Relations in Railroading 


What we need today is more “lubrication” among our workers 
and more sympathetic understanding. * * * * I have spent about 
32 years in a large railroad shop, most of this time in a position 
where I have had to study human nature. To do so, I have 
tried to place myself in the other man’s shoes, so to speak, and 
meet him on his own level. In so doing I have found human 
nature the same in all men—but each one is tempered differently ; 
psychology, however, works the same on all. In other words, 
very few men can stand to be driven to anything, but on the 
other hand there is stored away somewhere in every man’s mind 
a desire to do things, if it can be brought to the surface and put 
to work. I believe this can only be done by meeting every man 
on his own level and helping him to understand that he has a 
place to fill, is endowed with certain inclinations, and that his 
success in life depends entirely on how well he develops his 
powers. When I say this I am not talking at random, but from 
long and intimate experience. 


Making the Public Railroad-Minded 


The great fairs and expositions which are frequently held in 
different parts of this country furnish the railroads an excellent 
opportunity to educate the public to the advantages of railroad 
travel. Ed Hungerford’s “Wings of a Century” at Chicago and 
Cleveland emphasized in a realistic and dramatic way what the 
railroads have meant to our country. Unfortunately, too many 
of our people have had little, if any, experience in traveling on a 
railroad. What would be your attitude toward railroad travel if 
you were an adult and had never spent a night on a Pullman 
car, or even eaten in a diner? Watch the intense interest of 
people of this sort in looking over a railroad exhibit—the im- 
portant thing is to get them to see how natural and simple it is 
to travel in such cars. They are hesitant about tackling some- 
thing they have never experienced and apparently are just a bit 
afraid of surrendering themselves into the hands of the porters 
and dining-car attendants. There is another thing about the at- 
tention interest of exhibits. Did you notice at Atlantic City in 
June, when the great exhibition was thrown open to the public, 
that the average man, woman or child scemed to be entranced 
at anything that was moving, no matter whether it was simple or 
complicated, or whether they understood it or not? With so 
many expositions taking place, it would seem that the railroads 
should make a scientific study to determine just what sorts of 
exhibits will be most instrumental in stimulating a travel interest 
on the part of the public. 
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Technological Improvements 


Much has been said about unemployment caused by technolog- 
ical improvements. We must not overlook the fact, however, 
that many of these improvements not only do not displace work- 
ers, but actually create employment for large numbers of people. 
Who, for instance, has lost his job because of the application of 
air conditioning to railroad passenger trains, and, yet, think of 
the large number of workers, many of them in relatively high 
wage and salary brackets, who have had to be added to the pay- 
roll to supply the air-conditioning equipment and to operate and 
maintain it? Or take another striking development on the rail- 
roads, which also came out of the heart of the depression— 
high-speed, streamline trains. Who has lost a job because of the 
installation of these trains? Surely they have done much to re- 
juvenate and spruce up the railroads, and just think of the number 
of people who have been employed in the design, construction, 
operation and maintenance of this new equipment. Surely the 
high standards of operation necessitated by its introduction re- 
quire more and better trained employees throughout the organi- 
zation; for instance, even the roadbed over which these trains 
travel has had to be greatly improved. 


Light-Weight, Welded Hopper Cars 


A subject of increasing interest in the railroad industry today 
is the construction of light-weight, all-steel, welded cars, a 
departure from conventional designs in which rivets are exten- 
sively used. As applied to freight cars it is the experience of 
this writer that by careful study of construction principles, using 
alloy steels and electric welding throughout, a marked reduction 
in weight can be accomplished without sacrifice of strength. 

Confining this discussion to the all-steel hopper car, it is par- 
ticularly interesting to observe that many such cars of the 
conventional design, though rated as 50-ton nominal capacity, 
are not capable of carrying 50 tons of anthracite coal, based on 
52 Ib. per cu. ft., due to limited cubical capacity, notwithstanding 
the fact that they are, of course, equipped with 5%4-in. by 10-in. 
axle journals. Indications are that for this commodity the car 
that will actually carry 50 tons of coal is the one in demand. It 
is not an uncommon observation to see cars of larger capacity 
loaded to only two-thirds their capacity and loads divided in 
cars of even smaller capacity. e 

Assuming, therefore, that the 50-ton car is popular with the 
collieries and coal dealers, why should we not concentrate on a 
coal car of this size, i.e., a car having a revenue load capacity of 
50 tons? It does not necessarily follow that the body of such 
a car must be carried on 5%4-in. by 10-in. journals, merely be- 
cause the A.A.R. rules so provide. It is apparent that we are 
on the threshold of a new era of car development, and if the 
cost of light weight steels of proven strength justifies, it is the 
judgment of your correspondent that we should take advantage 
of what our engineers and metallurgists offer in this field, and 
design a hopper car capable of transporting a pay load of 50 
tons of anthracite, utilizing trucks having 5-in. by 9-in. axle 
journals rather than journals of 5%4-in. by 10-in. dimensions. 

A.A.R. Rule No. 86 sets out a total weight of 136,000 Ib. 
on rail for a car of 80,000 Ib. nominal capacity, for which 
journals of 5-in. by 9-in. dimensions are specified. Assuming 
that a 50-ton car with 5-in. by 9-in. journals could be constructed 
of special light weight material, with a tare weight of 36,000 
Ib. or less, would it be proper and economical to increase the 
weight by utilizing 514-in. by 10-in. journals, for which the rule 
allows a total weight of 169,000 Ib. on rail? Obviously if this 
procedure were followed it would result in a car of undesired 
capacity—approximately 70 tons—and defeat the objectives 
sought with light weight steel. 
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THE READER’S PAGE 


What Causes Thermal 
Cheeks in Wheel Hubs? 


To THE EDITOR: 

Thermal checks in wheels have received considerable 
study because they are recognized as points of potential 
failure. The research and publicity given this subject 
pertains to thermal checks located on the wheel tread. 
Has any study been made of thermal checks in the hub 
faces of engine-truck wheels? This type of defect has 
been occurring on the road where the writer is employed 
and he is anxious to ascertain if this type of thermal 
check is peculiar to that railroad? 

These checks appear on the hub face of the engine- 
truck wheels of both passenger and freight locomotive 
engines. They vary in length from %4 in. to 45¢ in. 
and always extend radially toward the axle fit; how- 
ever, they appear around the hub face in fairly well 
established concentric bands sometimes having a width 
as much as 434 in. In some instances, the number of 
cracks visible to the eye has been half a dozen, but 
more often there has been several thousand. The small 
checks of course predominate with only from four to 
possibly eight or ten having a length of more than an 
inch. 

The concentric bands of radial checks previously 
mentioned will appear in no predetermined location on 
any one wheel; however, in most cases they are fairly 
close to the axle fit, and generally a number of the checks 
extend all the way to the axle fit. All wheels are 
scrapped if thermal checks are discovered within 1 in. 
of the axle fit, or where the length of the longest single 
check exceeds 234 in. 

Wheels with these thermal checks usually crack 
while being pressed off the axle. In such cases the frac- 
ture will extend through the wheel hub and has ex- 
tended, in some instances, to the rim of the wheel. In 
most cases, two fractures, directly opposite one another 
will occur, and in every case the crack will be through 
a thermal check. 

The writer would like to know if other roads are ex- 
periencing similar difficulties from thermal-checked hub 
faces of engine-truck wheels. What are their causes? 
Can anyone suggest a remedy? 

GENERAL FOREMAN. 


Drill Tang 
Breakage 


To THE EDITOR: 


Noting in the June Railway Mechanical Engineer, 
page 270, “Drill Tang Breakage,” prompts me to send 
in herewith details that I believe would prove interest- 
ing to many of your readers. Having enjoyed many 
years of experience on drilling and mechanical detailing, 
I am well aware of the difficulties arising in drilling. 

You state there are two precautions that must be ob- 
served in preventing drill breakage. My experience 
shows that the expert drill man notes at least a dozen 
precautions in successful drilling. Some of these are: 
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1—The tang of the drill must be in good order—square, 
not rounded off by friction of wear. 

2—The tang seal must be square and not rounded off 
by friction of wear. 

3—The drill shank must have good frictional contact 
with the drill socket. 

4—The point of the drill must be of the correct angles 
for the work so that the liability of excessive advancement 
of the drill is prevented. Excessive rake and clearance 
may cause the drill to advance suddenly and loosen in 


Sleeve 


the socket; then the spindle rotating over the tang end 
causes havoc, ruining both spindle and tang. This 
happens too distressingly often in many shops (Fig. 5). 

5—The drill must have proper clearance determined 
by competent inspectors in the tool crib by the aid of 
a micrometer. 

6—The work must be firmly held. 

7—The drill edge should be brought to the work with 
care. 

8—The drilling feed on normal work should be posi- 
tive. No hand feeding being permitted. 

In summing up it has been noted that trouble starts 
from a lack of exactness in driving the drill home in 
socket, for innumerably times the operator, in quickly 
forcing the drill tang to the seat, will cause the edge of 
the tang to rub slightly or chip the seat of the tang. 
Thus, both tang seat and drill tang are eventually rounded 
off, hence, trouble and breakage results (Fig. 5). The 
proper solution of the problem lies in the reconditioning 
of all boring-mill and drill-press spindle sockets and 
sleeves and with the insertion of the key in the socket, 
necessitating the splining of the socket seat of all drills, 
sleeves and boring bars (Figs. 1, 2 and 3). The dove- 
tail key, Fig. 3, is of the preferential form. However, 
the key is often made as Fig. 4, square seating with good 
fitting and two pins driven in and riveted over. The 
width of the key is standard at seating of the bores, but 
the thickness of the key may be less than the width. The 
side angle of the driving face of the key must be 15 deg. 

The procedure herewith illustrated seems a formidable 
order but the increased efficiency would make the job 
well worth while in any large shop. 

P. RATTEK. 
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Devices for Repairing 
AB Brake Valves 
By T. H. Birch* 


The advent of the Type-AB air brake necessitates 
developing special tools and devices to facilitate making 
repairs to AB valves in the most efficient manner. Sev- 
eral devices designed and used for this purpose at the 
Chicago, Milwaukee, St. Paul & Pacific shops, Mil- 
waukee, Wis., are shown in the illustrations. 

In dismantling and assembling accelerator release 
piston springs the jig, illustrated in Fig 1, proves of 
great assistance in overcoming the stiffness of the spring. 
The jig consists of a top plate 3 in. wide by 5% in. long 
and drilled with a 1 7/16-in. hole at the center. This 
plate is secured by nuts to two 3%-in. rods capable of 
vertical movement through the bench top and a hard- 
wood block guide, the lower ends of the rods being suit- 
ably connected to a foot press and fulcrum underneath 
the bench. The use of this device enables the accelerator 
release piston spring to be compressed by operation of 
the foot treadle and leaves the hands free for dismantling 
and assembling operations. 

The particular merit of the stand and clamp, illus- 
trated in Fig. 2, for holding portions of the AB valve 
while being repaired is its flexibility and the fact that 
it can be used for holding firmly the different parts of 
the valve at whatever elevation is desired, for most con- 
venient operation. This. device consists of an angle 
bracket and clamp welded or riveted to the top of a 
vertical screw which passes through a nut welded to a 
base plate which is supported on four pipe nipples at 
the proper elevation above the top of the work bench. 
The angle bracket, made of 7/16-in. by 434-in. stock, 
has a horizontal leg 634 in. long and a vertical leg 
8¥% in. long. The vertical leg is drilled with a 1 1/16-in. 
hole, 134 in. above the bottom of the bracket and 1% in. 
from one side. The hand clamp which holds the AB 
valve part firmly in the angle bracket consists simply 


*Air brake foreman, Chicago, Milwaukee, St. Paul & Pacific, Milwau- 
kee, Wis. 


Fig. —Foot-operated device for dismantling and assembling AB brake 
valve accelerator release piston springs 
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Fig. 2—Stand and clamp for holding AB valve portions while doing 
repair work 


Fig. 3—U-clamp for holding by-pass check valves, springs, seat and 
stop in place while applying the service-valve cover 


of a U-shaped piece of steel made of 3/16-in. by 114-in. 
stock, drilled at the rounded end of each leg with an 
11/16-in. hole for attachment to the brake-valve part 
and provided with a 34-in. valve handle and screw for 
holding the valve firmly against the vertical leg of the 
angle bracket. 

The adjusting screw used to vary the height of the 
angle bracket is 11 in. long and has a 1%4-in. standard 
thread; it is equipped with a lock nut and convenient 
welded handle which may be tightened to hold the screw 
at any angular position desired. The base plate to which 
the 114-in. standard guide nut is welded is % in. by 
6 in. by 8 in. and is supported on four 4-in. pipe nipples 
6 in. long with 5¢-in. bolts extending through them to 
hold the fixture rigidly on top of the work bench. 
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Fig. 4—Device for holding service and emergency pistons while re- 
moving or applying the piston-spring nut 


In Fig. 3 is shown a very simple but convenient clamp 
for holding by-pass check valves, springs, seat and stop 
in place while applying the service-valve cover. This 
clamp is made of 3/32-in. by 11%-in. steel, bent to a U- 
shape with the upper leg (over the valve) 1% in. long 
and the lower leg (under the valve body) 35¢ in. long. 
The base of the U-clamp (shown vertical in the illustra- 
tion) is 4% in. long. By the use of this simple clamp 
an operation otherwise somewhat awkward to perform 
is easily handled. 

An unusually convenient device, used for holding serv- 
ice and emergency pistons while removing or applying 
the piston-spring nut, is illustrated in Fig. 4+. The top 
portion of this device is designed to suit the piston nut 
of the accelerator release piston. The method of using 
this device is clearly shown in the illustration and de- 
tails of its design and construction are given in the 
drawing shown in Fig. 5. 


Hex. hole to suit piston nut No.146 
« of accelerated release piston 


ATF 


„ Altholes drilled for 
ig Stove Bolts, exceptas noted 


Fig. 5—Construction details of the service and emergency-piston 
holding device 
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An efficient device for cleaning the AB valve strainer 
is illustrated in Fig. 6, which shows details of construc- 
tion of the device at the left and, at the right, how it 
looks after application of the strainer ready for testing. 
The manner of operating this device is as follows: 
Open the %-in. cutout cock which permits air to be 
introduced into the inner cylinder of the strainer revers- 
ing the condition that caused the strainer to become 
clogged. Then open the 14-in. pet cock which will cause 
the strainer to revolve at any desired speed by the ac- 


Fig. 6—Simple but effective device for cleaning the AB valve strainer 
by reversed air flow and centrifugal action 


tion of an air jet on three vanes on the holding fixture 
underneath the strainer. Thus by centrifugal force any 
dirt loosened by the action of the air in the hub of the 
strainer will be ejected. If the strainer is in a very 
dirty condition best results can be obtained by soaking 
it for a short time in a cleaning fluid. 


Rebuilding Gondolas 
At North Proviso 


A series of 498 gondolas is now being completely rebuilt 
and reconstructed at the Chicago & North Western car 
repair yard, North Proviso, Ill., as shown in the illus- 
trations. These gondolas, built in 1918, were of the 
composite, drop-bottom type with steel underframes, 
cast-steel side-frame trucks and a capacity of 100,000 
lb. They are being converted to solid-bottom gondolas 
for coal, sand and gravel loading to meet the demands 
of shippers on the North Western lines, this type of 
material now being unloaded almost entirely with drop 
buckets. The coal formerly shipped in these cars, as 
equipped with bottom dump doors, is now handled for 
the most part in large-capacity hopper cars. 

As indicated in the first illustration, the work of con- 
verting these cars is performed on two tracks with one 
standard-gage track and one narrow-gage track between 
for material-handling purposes. A Burro gasoline- 
engine-driven tractor with a 30-ft. boom is used on the 
standard-gage track for handling any scrap such as car 
sills and ends, and a lighter tractor, with necessary trailer 
equipment is used on the narrow-gage track for the 
speedy handling of lighter materials. 

After a series of 12 of the old gondolas is set on the 
repair track at the left, the cars are completely dis- 
mantled and all corroded metal ends, side sills, bolsters, 
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Gondolas converted from drop to solid-bottom type at C. & N. W. car repair yard, North Proviso, Ill. 


„side posts and stakes are cut away with the acetylene 
torch, this scrap being set for loading on buggies and 
handled to the end of the yard. The skeleton car frames 
are then placed on repaired trucks and set on the track 
at the right for reassembling. Here the new steel parts 
are riveted in place and all other new material applied. 
The second illustration shows one of the finished cars 
which is the equivalent of a new car from a service 
standpoint and good for another period of use of six or 
eight years without any except very minor repairs. This 
conversion job is carried on with a production of three 
cars a day and a force of 61 men. 

In order to handle the steel work in connection with 
these gondolas cars expeditiously and save as many steel 
sills, angles, shapes, etc., as possible for re-use in the 


Efficient furnace and flanging press at North Proviso 


converted cars, it was necessary to install two flanging 
presses and suitable furnaces at the North Proviso yard. 
One of these presses is illustrated. The cast-iron base 
plate, 3 ft. wide by 9 ft. long, is solidly mounted about 
20 in. above the ground level. The corner posts are con- 
structed of 4-in. pipe with suitable bolted tie rods ex- 


tending through from the base plate to the top 
of two 15-in. channels which support two air 
cylinders 16 in. in outside diameter by 24 in. 


long. These air cylinders are equipped with pis- 
tons and piston rods, the lower ends of the latter being 
attached to a heavy horizontal steel die block which is 
guided in vertical movement by crossbars between the 
corner posts. Shop air, supplied at about 85 Ib. pres- 
sure through the usual three-way operating valves, en- 
ables this press to be used effectively in straightening 
metal side plates, posts, braces and all metal parts which 
are reused in the construction of the cars. 

At the left of the press and about five ft. away from 
it is a brick-lined furnace 76-in. long and provided with 
a counter-weighted door at either end through which the 
long steel plates are passed and heated preliminary to the 
straightening operation. The furnace is arranged to 
burn oil and heat the steel parts sufficiently so that the 
steel may be straightened with ease. The furnace doors 
may be readily closed down on the steel so as to cover 
practically the 14-in. square opening at either end and 
thus minimize the loss of heat. 

Another important labor-saving feature in connection 
with the use of this furnace and press is the provision, 
on either end, of four inclined steel rails, 12 ft. long, 
spaced about 8 ft. apart and mounted on posts 26 in. 
high at the outer end and 20 in. high at the lower end 
where roller supports are provided in line with the fur- 
nace and press. By the use of this equipment, the long 


One of the C. & N. W. converted solid-bottom gondolas ready for service 
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and somewhat awkward steel shapes which require 
straightening may be handled with ease. They are 
simply placed on the inclined ways at the north end of 
the furnace, are then readily slid down to the rollers, 
worked through the furnace, straightened in the press 
and passed through onto similar rollers at the other end, 
from which they are moved up the inclined rails and sub- 
sequently handled by truck and trailer back to the cars 
where they are reassembled in position. Hammers are 
little used in connection with straightening steel shapes 
on this press, which is operated by two men. 


Assembling Passenger 
Truck Springs 


The equipment illustrated is used at the Decatur, Ill., 
shops of the Wabash, for compressing elliptic springs in 
passenger-car trucks, being patterned after a similar de- 
vice used at the St. Louis-San Francisco shops, Spring- 
field, Mo. Prior to the installation of this device it was 
necessary to compress these elliptic springs in a pneu- 
matic press and clamp them together. Then in many 
cases the springs had to be compressed for removal by 
placing journal jacks under the spring plank. With the 
lever arrangement illustrated, connected to a suitable 
hoist, it is possible to remove and apply truck springs in 
less than one-half the time formerly required. 

Separate operations for the removal or application of 
springs are not necessary, the entire job being done dur- 
ing the dismantling or assembling of the truck. At the 
time the springs are removed, for example, the wheels 
also are removed and the truck placed on dollies. It is then 
moved from under the stationary hoist and when the 
repairs are completed to the truck, it is brought back 
to the hoist where the new wheels are applied and the 


Convenient jig used in removing or applying passenger-truck 
elliptic springs 
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truck is then reassembled by reversing this operation. 

All truck springs removed from the passenger cars 
as they go through the shop are given a bath in No-Ox- 
Ide in order to lubricate and condition them thoroughly 
for service. Two men perform this operation, that is, 
the removal of springs and wheels and assembling of the 
truck when it has been worked through the shop. 

The hoist and spring compressor are located on a track 
leading directly to the wheel shop which avoids unneces- 
sary handling of wheels in either direction. The device 
consists of a pair of heavy forged double-arm levers, 
secured by round fulcrum bars to a riveted steel base 
plate which rests on the truck frame. Vertical clevis 
bars extend downward. to a rigid horizontal member 
under the spring plank and are pinned at the top to the 
lever arms a short distance above the fulcrum. With this 
construction it is evident that an upyard pull on the 
crane—in this case a stationary Ingersoll-Rand pneu- 
matic hoist—will have the effect of holding down the 
truck frame while pulling up the spring plank. This 
permits disconnecting the spring-plank yoke and when 
the hoist and lever arms are lowered, the spring plank, 
elliptic springs, etc., may be readily removed. The re- 
verse operation is followed in reapplying the springs. 


Decisions of 


Arbitration Cases 


(The Arbitration Committee of the A.A.R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Alteration of Billing Repair Card 
To Agree with Original Record 


On April 29, 1935, at Stockton, Calif., the Western Pa- 
cific applied two new 33-in. cast-iron wheels of 80,000 
lb. capacity to a Pacific Fruit Express refrigerator car 
and submitted a billing repair card which showed, due 
to a clerical error, that the wheels were mounted on an 
axle with a 6154¢-in. wheel-seat diameter, (% 6 in. in 
excess of the standard dimension) instead of the correct 
dimension of 654, in. The wheel exchange was made 
because of a car owner’s defect and the charge for new 
wheels, less scrap credit, was included in the repair bill. 

The car owner checked the bill and passed it for pay- 
ment, but returned the billing repair card and wheel state- 
ment to the railroad, requesting that the charge for new 
wheels mounted on the axle with am oversize wheel seat 
be reduced in accordance with fifth interpretation of 
A.A.R. Interchange Rule 98. The owner contended 
that the axle dimensions shown on the billing papers 
should be carefully checked with authentic documents, 
according to Supplementary Regulations and Arbitra- 
tion Decision 1722, prior to rendition of the bill and 
that the dimensions recorded on the wheel and axle state- 
ment cannot be changed to conform to charges made 
after the bill has been checked and approved for pay- 
ment by the car owner. 

The Western Pacific stated that the wheel record writ- 
ten at the car at the time the wheels were applied showed 
the wheel-seat diameter as 654 in. and that this serves 
the railroad as its original record rather than the carbon 
copy of the wheel slip attached to the billing repair 
card. It was pointed out that in writing the billing re- 
pair card from this original record a clerical error was 
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made showing the wheel seat diameter as 61546 in. in- 
stead of 6% in. and that the original record was not 
changed to conform with the billing. The Western Pa- 
cific maintained where no change in the original record 
is involved, the billing repair card may be corrected after 
the bill has been rendered. 

In rendering a decision, the Arbitration Committee 
stated: “Decisions 1202 and 1452 are parallel, as the 
change in axle dimensions made on billing repair card 
after the bill had been rendered, was due to a clerical 
error in transcribing from original record taken at the 
car to the billing repair card. Decision 1722 does not 
apply, as that case involved a difference between dimen- 
sions shown on the original record taken at the car and 
wheel-shop records. The contention of the Western 
Pacific is sustained.”—Case 1749, Pacific Fruit Express 
versus Western Pacific. 


Alloy-Steel 
Gas-Welding Rod 


The Air Reduction Sales Company, New York, has 
developed a gas-welding rod designed to meet the de- 
mand for increased ductility and general improvement in 
quality of both single and multi-layer steel welds. A 
feature of the Airco No. 1 high-ductility alloy-steel rod, 
as it is designated, is its ability to withstand consider- 
able heating without burning. It is reported that tests 
have shown it to be ideal for all steel pipe and plate 
welding, both light and heavy. 

Following are some of the reported physical char- 
acteristics of welds made with this rod: Free bend duc- 
tilities of single-layer welds range from 20 per cent to 
30 per cent depending upon the composition of the steel ; 
free bend ductilities of multi-layer welds are as high as 
40 per cent on low- and medium-carbon steels; the welds 
have ultimate tensile strengths in excess of 60,000 Ib. 
per sq. in.; the specific gravity of welds range from 
7.80 to 7.86; Charpy impact values on keyhole notched 
specimens at 70 deg. F., range from 15 to 30 ft.-lb.; 
and Rockwell hardness of the weld metal ranges from 
B60 to B85, depending on carbon content of the base 
metal and the type of weld. 


Making Box-Car 
Floors Tight 


Box car floors which have been in service for some time 
frequently develop slight cracks due to shrinkage or 
other cause, thus making the cars unfit for loading bulk 
commodities such as grain, cement, etc. To permit 
tightening the floors without the renewal of floor boards, 
either in part or in full, the equipment and method 
shown in the illustrations is now being successfully used 
by the Minneapolis, St. Paul, & Sault Ste. Marie at its 
main car-repair shops, Minneapolis, Minn. 

The method consists simply of cleaning out the cracks 
with a narrow steel hook, sweeping the floor clean and 
filling all cracks with a hot waterproofing, or sealing 
compound which, when cool, makes the floor tight and 
suitable for any lading. In case the cracks are fairly 
large, nailing strips are applied underneath the car floor 
to hold the water-proofing compound until it has had a 
chance to solidify. Shavings are applied in some of the 
larger cracks to avoid using an excessive amount of 
compound. Fine shavings are also sprinkled over the 
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compound while the latter is still hot, thus becoming 
imbedded in it and giving the cracks a more uniform 
appearance with the rest of the car floor. 

The particular compound used in these cars is black 
in color, odorless and sets quickly. It is known as 


Group 12 car water-proofing compound. It is received in 
400-lb. metal drums which are cut away so that the 


Water-proofing compound as received in 400-Ib. metal drums 


compound may be readily broken into small pieces and 
placed in heating pots in a shop-made heater shown in 
one of the illustrations. This heater consists of a scrap 
Pintsch gas reservoir in which three round holes have 
been cut in the top to accommodate two small and one 


Scrap Pintsch gas reservoir fitted up with heating pots for 
keeping the water-proofing compound hot 


large heating pots. Scrap wood is burned in this heater, 
the ends of the heater being covered with a vertical 
swinging hinged door for use when necessary to regulate 
the draft. The heater is easily portable and may be 
placed wherever most convenient for the work in hand. 

Referring to the illustration, the compound is heated 
in the largest pot in the center, the other two smaller 
pots being used to pour compound into the cracks after 
they have been cleaned out with a steel hook, as men- 
tioned. The temperature range must be held fairly close 
as the compound will not pour if too cold and it has a 
tendency to boil up out of the cracks if poured too hot. 
In addition to filling cracks in the floor, as shown in 
another illustration, this compound is used at the junction 


415 


One corner of a car in which floor-board and corner cracks have 
been made tight by use of water-proofing compound 


of the floor and the sides and ends, or, in fact, wherever 
cracks exist. In some cases corner strips are applied 
and nailed in place while the compound is still hot thus 
assuring tight joints inaccessible to grain weevils and 
other insects. 


Questions and Answers 
On the AB Brake 


Operation of the Equipment (Continued) 


213—Q.—What change in pressure ensues in the 
chamber at the left of the accelerated release piston? 
A.—Movement of the emergency slide valve to the 
emergency position cuts off this chamber from the quick- 
action chambers and establishes connection to the emer- 
gency reservoir, which is also the brake cylinder pressure 
at this time. 

214—Q.—What resultant movement of the accelerated 
release piston ensues, and why? A.—The piston is 
moved to the right, due to the fact that the quick-action 
chamber air pressure on the right is reduced to zero and 
the emergency reservoir pressure is on the left. 

215—Q.—What is the rate of the exhaust of the 
quick-action chamber air to the atmosphere and what 
happens when the pressure is reduced to a certain value? 
A.—It is such that the vent valve will remain open about 
60 or 70 sec. When the pressure is reduced to the 
required value, the vent valve spring forces the valve 
to its seat. 

216—O.—What is the purpose of this arrangement? 
A.—First, to insure transmission of quick action ; second, 
to prevent the release of an emergency brake application 
before the train is at rest; and third, to insure that the 
brake-pipe pressure can be restored when this is so 
desired. 

217—Q.—IWhen the brake-pipe pressure is restored 
on the face of the emergency piston following an emer- 
gency application, does the piston return to the release 
position? A—No. 

218—O.—IVhat is the reason? A.—As previously 
explained, the accelerated release piston was moved to 
the right during the preceding emergency application. 

219—Q.—W hat is the result of this movement? A.— 
The emergency spring guide comes in contact with the 
accelerated release piston stem, thereby arresting further 
movement of the emergency piston. 

220—Q.—How long does this condition exist? A— 
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Until approximately 20 lb. pressure has been built up 
on the face of the emergency piston. 

221—OQ.—How does this amount of pressure bring 
about a change in the position of the parts? A. —This 
pressure is sufficient to compress the accelerated release 
piston springs, with the result that the emergency piston 
and the slide valve start to move toward the release 
position. 


Small Air Compressor 
For Shops and Terminals 


The DeVilbiss Company, Toledo, Ohio, has added to 
its line of products four small air-compressors with either 
71⁄2- or 10-hp. motors and with single- or two-stage 
compressors available with either horsepower. These 
compressors are designed especially for use where com- 
pressed-air requirements are unusually heavy, and for 
small shops and terminal plants where compressed-air 
needs are beyond the capacity of the ordinary air-cooled 
compressor but not equal to the capacity of the industrial- 
type water-cooled compressor. 

The unit includes two compressors, each developing 
a maximum pressure of 200 Ib. per sq. in., with the two- 
stage compressors, or 150 Ib. per sq. in. with the single- 
stage compressor, mounted on opposite ends of a 20-in. 
by 60-in. air tank. The motor driving both compressors 


This DeVilbiss 10-hp. air compressor mounted on a 20-in. by 72-in. 
tank has a displacement of 3742 to 57 cu. ft. of free air per min. 


is set between them on the air tank. Each compressor 
has a V-belt drive, combination air strainer and muffler, 
check valve, inter-cooler and after-cooler, and a cen- 
trifugal pressure-release mechanism set to cut in at 160 
Ib. and to cut out at 200 Ib. on the two-stage unit; on 
the single-stage compressor the mechanism cuts in at 
80 Ib. and cuts out at 100 Ib. The air displacement of 
the units varies from 31% to 57 cu. ft. of free air per 
min., depending upon pressure and horsepower. The 
air-tank capacity of both 714- and 10-hp. units is 10.88 
cu. ft., although a 20-in. by 72-in. tank with an air 
capacity of 13.06 cu. ft. is available. Standard equip- 
ment on all units includes a pressure gage, outlet, drain 
and safety valves, and an automatic starting device. 


Lightweight Inspector’s 
Lantern=—A Correction 


In a description of the National Carbide NJ-1 inspec- 
tors lantern, described on page 375 of the August issue, 
it was erroneously stated that its weight was 6 Ib. The 
actual weight of this lamp is slightly less than 3 Ib. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Machine Gas Cutting 
In Railroad Shops* 


Machine gas cutting, the application of the gas-cutting 
process to the production of shapes from rolled-steel 
slabs, plates and rough forgings with torches supported 
and guided by machines as distinguished from hand-torch 
cutting, is as universal a tool as a hammer, and as im- 
portant as a drill press or a lathe in its applications. 
Although this process is a known quantity, many ques- 
tions arise as to its uses: What metals can be cut? 
What effect has gas cutting on the metal? What are 
the limitations as to thickness? What degree of ac- 
curacy can be obtained? Are specially trained operators 
required? What are the cutting speeds? Can production 
costs be predetermined and how do they compare with 
present practice? What will be the quality of the work? 

Practically all classes of iron and steel in use in 
railroad work may be machine gas cut. Most ferrous 
metals can be flame cut. Steels under 0.30 per cent 
carbon can be cut cold, or without heat-treatment before 


Preheating main rods for gas cutting 


or after cutting. Machine gas cutting of these steels 
is just as well standardized and just as much a matter 
of course as their shaping by any of the older accepted 
machining methods. Steels in the higher alloy group 
can also be cut without difficulty. These steels, how- 
ever, should be preheated before cutting and annealed 
afterward. When this procedure is followed, there is no 
more of a problem than when cutting the lower-carbon 
steels. 

Flame cutting has no appreciable effect on the physical 
and chemical characteristics of the plain low-carbon 
steels which constitute the bulk of steels used on the 
railroads. That is why these steels are cut cold and need 
no heat-treatment, except in the case of large forgings 
which should be annealed and cut hot because of the 
strains inherent in them. 

Steels over 0.30 per cent carbon tend to have some 
migration of carbon to the flame-cut surface. When 
correct practice is followed and these steels are pre- 
heated before cutting and annealed afterward, they are 


* Abstract of paper presented by R. F. Helmkamp, machine gas cutting 
specialist, Air Reduction Sales Company, before the Southern & South- 
western Railway Club, Atlanta, Ga., May 20, 1937. 


Railway Mechanical Engineer 
SEPTEMBER, 1937 


just as easy to cut as the lower-carbon steels and can 
be machined afterward without difficulty. The annealing 
returns the steel to practically its original state. Ex- 
tensive researches and tests, both in this country and 
abroad, have established this fact beyond a doubt. 

Bear in mind that where machining or grinding opera- 
tions are performed after cutting, the comparatively small 
affected area is completely removed. This points out 
that there need be no concern about the effect of flame 
cutting on the metal. All plate and forging thicknesses 
common to railroads offer no difficulties whatever to the 
machine gas-cutting process. The oxyacetylene torch 
readily and smoothly severs sections far beyond the prac- 
tical range of cutting by mechanical means. 

Flame cutting can be relied on for reasonable ac- 
curacy. The squareness and clean finish of such cuts, 
together with the sharp top and bottom edges, compare 
favorably with rough machining. The degree of ac- 
curacy depends largely on the grade and thickness of 
the material and the intricacy of the shape. Where no 
subsequent machine finish is required, ordinary steel 
plate generally may be cut right to the finish line. On 
the higher-carbon steels and parts which are to be ma- 
chine finished, only a sufficient tolerance need be left 
to allow for easy and economical machining. Since toler- 
ance varies with the grade of work to be done; it may 
be readily compensated for by making due allowance ‘on 
the drawing template or cam used in cutting the shapes. 
The kerf, or width of the cut, is taken care of the same 
as tolerance. The allowance is no more than would be 
made with other methods. 

The question of getting good operators presents no 
unusual difficulties. Any shop man of average intelli- 
gence and ability can learn to operate a flame-cutting 


Trimming the back end of a main rod with a gas cutting machine 
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Machine gas cutting of a stack of 3/32 in. steel plates 


machine. Simply follow the instructions furnished with 
each machine, make the recommended adjustments to 
suit the thickness to be cut, as given in set-up tables, 
and the rest is largely automatic. With the proper pro- 
cedure you get good results, and get them economically. 

Cutting speeds and gas-consumption costs are items 
that vary, depending on the kind of steel, thickness, in- 
tricacy of the contour, the quality of finish desired, etc. 
Reliable set-up and gas-consumption tables are furnished, 
covering steel up to 12 in. thick or more. Reference to 
these tables provides reliable estimates on gas consump- 
tion and cost as well as the actual cutting time. Tip 
sizes and gas pressures are shown which represent good 
practice. - 

The process is not experimental; it has an enviable 
background in up-to-date industry and especially in the 
heavy industries. The present stage of dependability 
and usefulness is the result of earnest effort to put to 
use a process that has progressed beyond the laboratory 
stage, and proved its advantages over a period of time. 


Aecurately Balaneed 
Quartering Machine 


Having experienced some difficulty in securing the de- 
sired degree of accuracy in turning locomotive journals 
in the journal-turning and quartering machine at the 
Northern Pacific locomotive shops, Brainerd, Minn., it 
developed that the difficulty was primarily due to an un- 
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balanced condition in the machine which was corrected 
by application of the ingenious special equipment shown 
in the illustration. The use of this device not only 
assists the lathe operator in determining when the ma- 
chine is well balanced and, therefore, capable of doing 
accurate work, but this condition is made evident by 
means of an indicating light to the foreman or any one 
interested who may be passing up or down the shop. 
Balancing equipment included on the combination 
journal-turning and quartering machine, shown in the 
illustration, consists of one static and two adjustable 
counterweights, but it is difficult to get an accurate bal- 
ance on all types and conditions of driving wheels and, 
if not balanced, the journals are likely to be turned more 
or less out of round. To remedy this condition, a sen- 
sitive ammeter A is installed which, within the limited 
range of power required for turning journals and as- 
suming constant voltage, reflects very accurately the 
electric power supply to the driving motor. Even minor 
fluctuations in power input to the motor during each 
revolution of the driving wheels are, therefore, indicated 
by the pointer on this ammeter. A small shielded elec- 
tric light is located just in front of the ammeter dial, part 
of which is blanked by a segment of dark paper with a 
narrow vertical slot opening, this paper being pasted on 
the ammeter cover glass. A photo-electric cell is located 
behind the ammeter dial in such a way that whenever the 


The sensitive ammeter A, photo-electric cell and lamp B which gives 
intermittent light when the quartering machine is out of balance 


pointer passes the slot and interrupts the ray of light, a 
second electric light B is caused to burn, thus indicating 
that the current input to the driving motor is fluctuating 
and that the load is unbalanced. Light B is located 
on one of the shop posts where it may be readily seen. 
In using this device, the counterweights on the ma- 
chine are adjusted until the power input to the motor, as 
indicated by the ammeter, is practically constant through- 
out the entire revolution of the driving wheel. When 
this condition is obtained the pointer is usually located 
within a limited range on one side or the other of the 
slotted opening, and the indicating light B remains dark. 
should the pointer happen to cover the slotted opening 
and remain in that position, light B would, of course, 
burn steadily but not thereby indicate a lack of balance. 


Railway Mechanical Engineer 
SEPTEMBER, 1937 


If the lathe is not properly balanced in the first place, 
or if an unbalanced condition develops subsequently, the 
pointer passes back and forth over the slotted opening 
and an intermittent light shows at B. With lighter work 
or a smaller cut on the machine, less power is required, 
in which case the pointer occupies a different position 
on the dial, but the beam remains interrupted, and light 
B stays dark until such time as lack of machine balance 
and a fluctuating ammeter pointer cause it to burn again. 

The demand for greater accuracy in most depart- 
ments of locomotive repair work is accentuated by 


Locomotive journal-turning and quartering machine equipped to 
give light indication when out of balance 


modern high operating speeds, and driving wheels and 
axles are now receiving more attention than ever before. 
The method described furnishes an interesting illustra- 
tion of the ingenious means adopted at one shop to 
assure accurate machine balance when turning locomo- 
tive driving journals and thus eliminate one cause of 
out-of-round and improperly ‘finished journals. 


Safe-Ending Flues by the 
Eleetriec-Resistanee Process 


By H. A. Woofter* 


When a locomotive is in service, the flues and tubes 
oxidize and pit rapidly, especially at or near their junc- 
tion with the front and rear tube sheets, and it is neces- 
sary to remove them occasionally to add safe ends from 
8 in. to 12 in. long. This has to be done in some dis- 
tricts as often as every eight months if treated feedwater 
is not used, while in other sections of the country, where 
the feedwater is purer, the tubes will last from eighteen 
months to three years without attention. 

Until recent years it was the time-honored custom to 
heat the ends of the safe end and flue in a gas or oil 
furnace, swage down the end of the old flue, expand the 
end of the new piece to be added, then force the new end 
over the old flue in the manner of a scarf joint and 
hammer the pieces together in a weld by means of a 
pneumatic hammer. The rejected or imperfect welds 
sometimes ran as high as 30 per cent; furthermore, the 
production was limited to a small number of flues per 
hour for two men. 

In 1912 the Norfolk & Western installed an electric 
welder for this class of work, followed in a few years 


a 


* Chief Engineer, Federal Machine and Welder Company, Warren, Ohio. 
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by the Nashville, Chattanooga and St. Louis, and a few 
others. Within the last 12 years more than half of the 
railroads of the United States and Canada have installed 
resistance welders in their shops. Users were urged at 
first to scarf the ends of the flues and safe ends in a lathe 
before attempting to make electric welds. Also, they 
were cautioned to machine the pieces very accurately 
so as to obtain practically perfect contact before at- 
tempting to weld. However, this order has changed 
with the advent of better flue welders and today it is 
neither necessary to scarf the ends of the flues or safe 
ends, nor to do any lathe or other machine work, be- 
cause better clamping devices, dies and more uniform 
distribution of the current to the work are now available. 
The flues may be either sawed or cut by an ordinary 
disc cutter or pipe mill. 

The latest type of flue welder burns off about 4 in. of 
each piece of the work, so that inequalities of surface are 
in this way eliminated; however, it is essential to have 
a properly designed, modern welder. Early flue welders 
were of the butt type only and required nearly a perfect 
fit between faces of the work. One of the illustrations 
shows obsolete and modern methods of preparing flues 
and safe ends for the welder. 

The present practice, or routine, in the most up-to. 
date railroad shops is about as follows: The old flues 
and tubes taken from the locomotives are tumbled or 
rattled for a number of hours inside a revolving drum, 
where hot water, steam and sometimes certain chemicals 
are placed to remove rust and scale. The damaged ends 
are then cut off in a pipe mill or pipe cutter, after which 
they are ready for new safe ends. If, however, the 
rattler has not completely removed the scale or rust 
from the ends, or if they have rusted while in storage, 
it is well to have a sandpaper belt machine at hand so 
that they may be pressed against the belt for three or ` 
four seconds to clean the end which goes into the 
electrodes of the welder. The safe ends, ordinarily, do 
not require cleaning. If, however, they are rusty they 
also may be cleaned against the sand paper belt. Clean 
work greatly lengthens the life and eliminates frequent 
cleaning of the dies. The flue and safe end are then 
clamped in the welder by means of quick-acting air 
cylinders. The weld is made in the period of a few 
seconds by the flash process. The vicinity of the weld 


is then heated a little more and mechanical pressure ap- 
plied so as to make a slight upset, or swelling, in the 
vicinity of the weld so that it will go over a mandrel. 
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Top: Two obsolete methods of preparing flues and tubes for welding. 

Bottom: Latest methods of preparing for welding—The sections on the 

left were sawed or cut in a pipe mill, while the two at the right were 
parted by a disc cutter 


The flue is immediately unclamped and shoved quickly 


over the mandrel with three revolving rollers, which roll 
down the upset. An improved method for rolling flues, 
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which eliminates the ridge on the inside diameter caused 
by rolling in the slag formed during the flash period, was 
described on page 319 of the July, 1937, issue of the 
Railway Mechanical Engineer. 

The practice formerly was to test each weld, either 
by means of steam or air pressure, at the same time 
striking the flue several hard blows with a hammer; 
soap suds were used to indicate leaks. However, a leak 
was found so rarely that many up-to-date shops no 


Storage for Sate Ends 


served that the cost per weld was 4.92 cents. The 
author noted with interest while obtaining the foregoing 
figures that the flues and tubes electrically welded were 
perfect, but that 30 per cent of the flues welded by the 
oil-forge process were found defective. While safe end- 
ing 2-in., 3-in., 4-in. and 5-3 in. flues and tubes with a 
relatively old. electric-resistance welder, the cost of 
making 1,000 welds at 1 cent per kw.-hr. was approxi- 
mately $1.25, $1.75, $3.00 and $5.00, respectively. The 
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Layout of modern flue shop 


longer test the flues in any manner, but install them 
directly in the locomotives. Flues are sometimes 
safe-ended by this method as many as ten or twelve suc- 
cessive times. It is the practice in some cases to reclaim 
good portions of old flues by welding them together and 
then add a safe end. A typical layout of a modern flue 
shop is shown in one of the illustrations. 

It has been found possible to take care of the flues 
and tubes of from 1,000 to 1,200 locomotives in one 
welding machine, by operating it day and night. How- 
ever, it is better practice to have two welders in an 
average-sized shop; one of these is usually a small welder 
of about 60- to 100-kva capacity to weld the flues from 
2 in. to 3 in. inclusive, while the other is usually a larger 
welder of 200-kva capacity for welding superheater 
tubes. It is possible to take care of all sizes of tubes 
and flues on one larger welder, but it is necessary to 
change the copper dies to suit the particular diameter 
of the work. 

Modern electric-resistance flue welders are absolutely 
flash proof, thus insuring long life to the windings and 
bearings. All moving surfaces slide on hardened and 
ground steel plates, thus assuring perfect alignment. 
The clamping device is especially improved over any 
that has previously been available, assuring long life 
through its protection from slag, as well as a uniform 
distribution of current around the circumference of the 
work. The following four types of pressure devices are 
available: (1) A hand toggle, which gives the operator 
perfect control of his work at all times; (2) hydraulic 
pressure from an accumulator or pump; (3) an oil gear, 
or similar device; and (4) a hand-operated oil jack, 
which is considered obsolete. 

In comparing the total cost of welding flues by the 
electric-resistance process and the oil-forge process, the 
author has observed that, with a relatively old-type 
resistance welder, 700 flues of 2 in. diameter can be 
welded in 10 hr. at a cost of 1.04 cents per weld, whereas 
by the oil-forge process only 370 flues of 2 in. diameter 
can be welded in 10 hr. at a cost of 3.54 cents per weld. 
In one shop where 80 superheater tubes of 534 in. diame- 
ter were being safe ended in a 10-hr. day, it was ob- 
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foregoing costs would undoubtedly be reduced if they 
were based on welds made by welders of modern design. 

About twelve years ago one railroad made up a test 
flue by welding together ten pieces of boiler flues 2 in. 
in diameter by 8 in. long. This sample flue was then 
bent cold around a 20-in. diameter mandrel and sub- 
jected to a water-pressure test. There were no leaks, 
creasing or buckling. This test showed that the welds 
were at least 100 per cent as strong as the original flue, 
the pressure and rolling having refined the grain of the 
metal at and near the weld. 


Wheeling Locomotives 
In 15 Minutes 


When any statement is made regarding an unusually 
short time required for wheeling locomotives, the im- 
plication to experienced shopmen is that all preparatory 


Wheel-positioning V-blocks and binder supports used in the quick 
wheeling of a steam locomotive 
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work, in so far as possible, is done in advance, and the 
concluding operations of tightening binders, setting up 
wedges, applying brake rigging, etc., are not included in 
the wheeling time. In other words, the wheeling time 
is considered to comprise only the interval of time during 
which the locomotive is lifted by the shop crane from its 
blocks in the erecting shop and placed on its own wheels 
over the wheeling pit, with the driving boxes, shoes and 
wedges in place and the binders applied. On this basis, 
and using the equipment shown in the illustration, it 
is possible to wheel a locomotive complete in from 12 
to 18 min., and, while the wheel-centering and binder- 
supporting arrangement are not especially new, the de- 
sign is unusually simple and rugged, and, therefore, 
worthy of consideration for use in shops less well 
equipped. 

The equipment required in wheeling a four-coupled 
locomotive is shown in the largest illustration. The driv- 
ing-wheel positions and spacings are accurately laid out 
in advance on the wheeling-pit tracks and the wedge 
blocks are applied and clamped to the rail as illustrated. 
Substantial welded steel cross beams, two per pair of 
wheels are applied across the pit on which are placed 
heavy 3-in. jacking screws provided to support the 
binders. These cross beams and binders also are 


Driving wheels in position over the V-blocks, with binders up against 
the driving boxes 


centered accurately with respect to the driving wheels, 
so that when the locomotive is lowered over the wheels 
the pedestal jaws will be accurately positioned over the 
corresponding slots in the binders. It will be noted 
from the same illustration that the wedge bolts also 
are in place. 

The next operation in wheeling the locomotive is to 
set each pair of wheels, with driving boxes in place, in 
proper position on the wheeling track as determined bv 
the V-blocks. Care should be exercised to have all 
crank pins in the same angular position, and, in some 
instances, it may be advisable to apply the side rods 
before wheeling. Referring to the second illustration, 
it will be noted that the jacking screws are set up so as 
to bring the binders nearly up to the driving boxes, and 
the wedges are applied in the driving box shoe-and- 
wedge ways. The shoes are bolted to the frame pedestals 
and come over with the locomotive in accordance with 
the usual practice. 

A preliminary coating of lubricant is usually applied 
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to the shoes and wedges and, when the locomotive is 
brought over by the shop crane, as shown in the third 
illustration, it can usually be dropped without difficulty 
or loss of time until its weight rests on the driving 
boxes and wheels. The weight of the locomotive is 
utilized to force the pedestal jaws into the binders, so 


The locomotive being lowered by the shop crane over the accurately 
positioned driving wheels, boxes and binders 


that binder nuts may be easily run up on the bolts and 
require only a final tightening operation. 

Like all well organized shop operations, this method 
of wheeling a locomotive saves many man-hours of labor. 
It is much easier to assemble the binders in place before 
the driving wheels are on the track and it is also easier 
to apply wedges and wedge bolts before the locomotive 
is dropped over the wheels. Moreover, with the wheels 
accurately positioned, it is no longer necessary to move 
wheels back and forth with a pinch bar, while several 
men in the wheeling gang are standing idle and waiting. 
Another important advantage, sometimes overlooked, is 
that, with a short time required for the actual wheeling 
operation, the shop ‘cranes are held for only a limited 
period and quickly released for other important work 
about the shop. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of 
the writer. Anonymous communications will not 
be considered. The -identity of the writer, how- 
ever, will not be disclosed unless special permission 
ts given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution. 


Causes of Scale and Foaming 


Q.—Which impurities in water form the scale in a boiler and 
which cause foaming ?—F. C. 


A.—The calcium and magnesium bicarbonates and 
sulphates, and silica are usually classed as scale form- 
ing solid present in water. The carbonates will form 
scale in pipe lines, heaters, pumps, or tanks outside of 
the boiler, where temperatures are lower than when 
under the operating pressure of the boiler. Sulphates 
and silica as well as carbonates form scale in boilers. 
The sulphates and silica seldom form scale until they 
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reach the high temperature encountered in the boilers. 
Oil, or greases, also help to form scale in that they act 
as binders which cement together particles that might 
otherwise merely form sludge. 

The carbonates will not always form scale but sep- 
arate out as sludge or mud. However, this sludge or 
mud is very apt to bake on as scale. 

There are three classes of impurities in water that 
cause foaming, namely certain types of suspended mat- 
ter, dissolved solids and certain types of organic ma- 
terials. 

Finely divided suspended solids such as silt naturally 
present in the water or sludge thrown down by treat- 
ment and heat in the boiler, tend to cause foaming. The 
more finely divided or smaller the particles, the greater 
the effect on foaming. 

All dissolved solids in sufficient quantity tend to cause 
foaming. However, they do not greatly affect foaming 
characteristics of water unless accompanied by finely 
divided solids or by organic materials. Very pure water 
that contains nothing but dissolved inorganic solids 
usually does not foam easily at concentrations ordinarily 
carried in boilers. 

Certain organic materials such as lubricating oil, etc. 
greatly affect the foaming characteristics of water 
especially if there is much finely divided suspended ma- 
terial present. 


Advantages of Locating Throttle in Smokebox 


Q.—What advantages are gained by locating the throttle in 
the smokebox instead of in steam dome?—J. G. 

A.—With the throttle located in the dome, the steam 
does not enter the dry pipe until after the throttle is 
opened, while with the throttle located in the smokebox, 
the dry pipe, superheater header and units are filled 
with steam at all times. Also, the available steam space 
of the boiler is materially increased when the throttle 
is located in the smokebox. The steam reaches the 
cylinders quicker than if the throttle were located in the 
steam dome, thereby making for easier starting and 
stopping of the locomotive. 


The Slope of Crown Sheets 


Q.—What amount is the front-to-back slope of crown sheets? 
—K. F. G. 

A.—The slope of the crown sheets from the front to 
the back of locomotive fireboxes is generally 1⁄4 in. in 12 
in. The exception would be a switching engine or a 
locomotive designed for severe grades. 


Distance from Bottom Water-Gage 
Connection to the Crown Sheet 


Q.—What is the usual distance from the bottom of the water- 
gage mounting to the crown sheet?—K. F. G. 

A.—This question is answered in Rule 37 of the Inter- 
state Commerce Commission of Locomotive Inspection, 
Laws, Rules and Instructions for Inspecting and Test- 
ing Steam Locomotives and Tenders and Their Ap- 
purtenances, which states: 

“Number and location. Every boiler shall be equip- 
ped with at least one water glass and three gage cocks. 
The lowest gage cock and the lowest reading of the 
water glass shall be not less than 3 in. above the highest 
part of the crown sheet. Locomotives which are not now 
equipped with water glasses shall have them applied on 
or before July, 1912.” 

Relative to this question, page 291 of the A. S. M. E. 
Boiler Construction Code states in part: 

“Water Glasses and Gage Cocks. Each boiler shall 
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have at least one water gage glass, with connections 
not less than % in. pipe size. The lowest visible part of 
the water glass shall not be less than 2 in. above the 
lowest permissible water level. The water gage shall 
be equipped with a valved drain. The lowest permis- 
sible water level shall be that at which there will be no 
danger of overheating any part of the boiler when it 
is operated with the water not lower than that level. 
This level for the usual type of boilers is given in para- 
graph A-21 of the appendix.” Paragraph A-21 of the 
appendix referred to in this paragraph contains among 
other information the following two statements relative 
fusible and steam-actuated plugs : 

“Fire-actuated fusible plugs, if used, shall be located 
at the lowest permissible water level for different types 
of boilers as given below; steam-actuated plugs, if used, 
shall be so located that they will operate when the water 
level is at the point where a fire-actuated fusible plug 
would be located if installed under these rules.” 


Carboloy Blanks 
Standardized 


Three styles of standard Carboloy blanks available in 
96 sizes have been designed for wide application by the 
Carboloy Company, Inc., Detroit, Mich., based upon 
experience with thousands of carbide-tool applications. 
They are adaptable for use on more than 90 per cent of 
all carbide tools in use today. In many cases, simple 
revisions in tool design will enable users to use these 
standard’ blanks at a substantial saving in carbide cost. 
These savings will apply to standard blanks used by 


Three styles of Carboloy blanks available in 96 sizes 


manufacturers in making their own tools, or used in 
Carboloy milled-and-brazed, or finished tools. 

A number of advantages are said to result from the 
use of these Carboloy standard blanks: (1) Savings 
of 15 per cent and up on the price of Carboloy in any 
grade effected by quantity production of the tools; (2) 
large-quantity prices on small quantity orders; (3) im- 
mediate deliveries; (4) reduction in designing time and 
blank cost by using blanks shaped to proved tip propor- 
tions; and (5) wide adaptability offers users a chance to 
group purchases on larger quantities. 
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A Boe 


Aeolus coal-burning streamlined steam locomotive and conventional equipment, lined up beside one of the 
Twin City Zephyrs on the Burlington main line between Chicago and Aurora, Ill. 


A.A.R. Creates Research Division 


ESTABLISHMENT by the Association of 
American Railroads of a Division of En- 
gineering Research to expand and co-or- 
dinate research work now being carried 
on by the railroads of the country in so 
far as it affects the physical properties was 
announced on August 11 by J. J. Pelley, 
President of the Association. 

The Division of Engineering Research 
will have jurisdiction over all research re- 
lating to cars, locomotives, track struc- 
tures, buildings, electrical, shop and main- 
tenance of way equipment and the ma- 
terials and supplies used in connection 
therewith. Not only will it deal with all 
mechanical facilities, but also with metal- 
lurgical and physical problems, as well as 
fuel, water, paints and other materials and 
supplies. 

This new division will absorb the work 
now being performed by the Division of 
Equipment Research which was organized 
several years ago. L. W. Wallace, who 
has been head of the Equipment Research 
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Division, has been appointed director of 
the Division of Engineering Research. 
G. M. Magee, assistant engineer of the 
Kansas City Southern, has been appointed 
assistant director. 

The Division of Engineering Research 
will neither duplicate nor replace the ac- 
tivities of the test or research departments 
of the various railroads, but will be sup- 
plementary and complementary thereto. It 
will maintain the closest possible contact 
with the mechanical, civil, electrical, chem- 
ical and other technical offices of the rail- 
roads, the various divisions of the Asso- 
ciation of American Railroads and all 
manufacturers who supply the railroads 
with equipment and materials. 

Under the plan of organization, the Di- 
vision of Engineering Research will be 
aided by two advisory committees. One 
will be the General Committee of the 
Mechanical Division of the Department of 
Operations and Maintenance, or an ap- 
propriate committee appointed by them, 
and will be designated as the Mechanical 
Research Advisory Committee. The other 


one will be the Engineering Research Ad- 
visory Committee composed of representa- 
tives of the Civil, Electrical and Signal 
Sections of the American Railway Engi- 
neering Association and the Engineering 
Division. In cases where both mechanical 
and civil engineering problems are in- 
volved, the committees will act jointly. 

The headquarters of the Division of 
Engineering Research will be at 59 East 
Van Buren Street, Chicago, Ill. 

L. W. Wallace was born at Webberville, 
Tex., on August 5, 1881, and graduated 
from the Agricultural and Mechanical Col- 
lege of Texas in June, 1903. During his 
summer vacation in 1901, he was a ma- 
chinist helper in the locomotive repair 
shops of the International-Great Northern 
at Palestine, Tex. After leaving college, 
he served as a special apprentice on the 
Gulf, Colorado & Santa Fe and in Sep- 
tember, 1906, became a member of the 
faculty in the mechanical engineering de- 
partment at Purdue University, serving 
specifically as assistant in railway mechan- 
ical engineering. He also spent several 
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years as professor of railway and indus- 
trial management and was in charge of 
all railway mechanical work. 

During his 11 years at Purdue, all of 
Mr. Wallace’s summer vacations, except 
two, were spent in railroad work. His ac- 
‘tivities included work in car and locomotive 
design on the Missouri-Kansas-Texas; lo- 


comotive road tests and other experiments 


in the test department of the Atchison, 
Topeka & Santa Fe; association with Pro- 
fessor L. E. Endsley in tests for the 
American Steel Foundries with experi- 
mental track, relating to the frictional re- 
sistance due to sharp wheel flanges, and 
in comparative tests of rigid and flexible 
freight car trucks; preparation of instruc- 
tion booklets for the Railway Educational 
Bureau; locomotive road and refrigerator 
car tests in association with Professor G. 
A. Young; road and laboratory tests with 
respect to the behavior of locomotive cin- 
ders, in co-operation with the Monon; 


L. W. Wallace 


and a series of standing tests at Purdue 


with large New York Central freight 
locomotives. While at Purdue he contin- 
ued research on locomotive cinders. 

From June, 1917, when he left the uni- 
versity, to March, 1919, he was assistant 
general manager of the Diamond Chain 
& Manufacturing Company, Indianapolis, 
Ind. He left that company to become di- 
rector of the Red Cross Institute for the 
Blind at Baltimore, Md., and in January, 
1921, became secretary of the American 
Engineering Council, then known as the 
Federated American Engineering Socie- 
ties. He remained in this capacity until 
1934, when he became vice-president of 
the W. S. Lee Engineering Corporation, 
in charge of its Washington office. In 
January, 1935, Mr. Wallace was selected 
as director of the Division of Equipment 
Research of the A.A.R., which position he 
held until his recent appointment. Purdue 
University conferred an honorary degree 
of Doctor of Engineering upon him in 
1932. 

G. M. Magee was born at New Hamp- 
ton, Mo., on January 31, 1905, and was 
educated at Kansas State Teachers Col- 
lege, Pittsburg, Kan., and the University 
of Illinois where, in 1927, he completed a 
course in civil engineering. He entered 
railway service in 1924 as a chainman on 
the Kansas City Southern at Pittsburg, 
and in 1925 was granted a leave of absence 
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to attend the University of Illinois. He 
returned to the Kansas City Southern in 
1927 as a draftsman and subsequently was 
assigned to a study of the economic weight 
of rail. In 1931 he became assistant en- 


G. M. Magee 


gineer and in 1933 made track tests for 
the Carnegie-Illinois Steel Company and 
the American GEO Company, both here 
and in Germany. Upon his return to the 
Kansas City Southern in 1935 he served 
successively as chief draftsman and as- 
sistant engineer. Mr. Magee is active in 
the work of the American Railway Engi- 
neering Association. 


B. & O. Capitol Limited 
Now Hauled by Diesels 


Tue 773-mile Washington, D. C.-Chi- 
cago run of the Baltimore & Ohio’s Capitol 
Limited is now made in both directions 
with a Diesel-electric locomotive, the road 
having assigned its first two 3,600-hp. 
Diesels to that service. This, the B. & O. 
statement says, is the first time in eastern 
railroad territory that a long-distance train 
has been “powered in both directions by 
Diesel-electric drive.” Two more of the 
3,600-hp. Diesels will be delivered to the 
B. & O. within a few months. 

Prior to the assignment of both to the 
Capitol Limited, one of the two Diesels 
hauled the Royal Blue on its daily round 
trips between Washington and New York, 
while the other went out of Washington 
at the head of the Capitol Limited every 
other day for the run to Chicago. One 
of these engines recently made “the long- 
est non-stop run in eastern railroad his- 
tory’—551.4 miles from Cincinnati, Ohio, 
to Washington. 


Railway Pension Plan 


Tue labor-management compromise 
agreement on railway pensions recently 
embodied in law when President Roosevelt 
signed the Carriers’ Taxing Act of 1937, 
brings about three major changes as com- 
pared with the enjoined law whereby the 
pension plan was split into two acts—one 
setting up the retirement plan and the other 
levying taxes to finance that plan. First, 
the new act sets up a permanent schedule 
of taxation. Second, there is the change 
in the tax rates. The new law sets up in- 
come taxes on employee earnings up to 


$300 a month, and an excise tax on carrier 
payrolls (with amounts paid over $300 a 
month also exempt) at the following rates: 
1937, 1938 and 1939, 234 per cent; 1940, 
1941 and 1942, 3 per cent; 1943, 1944 and 
1945, 314 per cent; 1946, 1947 and 1948, 
3% per cent; 1949 and subsequently, 33; 
per cent. Finally, the scope of the tax 
act has been broadened so as to include, 
“in the capacity of employers groups... 
railroad associations, bureaus, and other 
joint agencies and the 21 standard railroad 
labor organizations.” 

The original tax act carried employee in- 
come and carrier excise tax rates of 3% 
per cent. The estimated yield under the 
new rates is $121,000,000 for the fiscal 
year 1938, and thereafter increasing 
amounts up to the 1950 peak when the 
yield is expected to stabilize at $165,000,000. 

President Roosevelt also signed on July 
1 the joint resolution which carries for 
the fiscal year ended June 30, 1938, an 
appropriation to the railroad retirement ac- 
count of $99,880,000 plus the account's un- 
expended balance of about $41,000,000. 
The Railroad Retirement Board is thus 
provided with funds for the administra- 
tion of the pension plan. 


I. C. C. Vacancy Filled 
By John L. Rogers 


THE appointment of John L. Rogers of 
Tennessee to succeed Hugh M. Tate on 
the Interstate Commerce Commission was 
confirmed by the Senate on August 17. 
Mr. Rogers, who is 48 years old, came 
with the commission in 1917 as a mechan- 


John L. Rogers 


ical engineer in the Bureau of Locomotive 
Inspection. Since August, 1935, he had 
been chief of the Bureau of Motor Car- 
riers of the commission. 

The nomination of Joseph B. Eastman 
for a new term was confirmed on July 26. 
Both terms expire December 31, 1943. 


Pullman Depreciation 
Rates Approved 


THe Interstate Commerce Commission. 
Division 4, has approved rates at which 
the Pullman Company desires to charge 
off depreciation on its equipment. The 
rates were submitted in accordance with 
an order of the commission on May 18 
1936, and will apply, if the company so 

(Continued on next left-hand page) 
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NEW HEAVY POWER 


for the 
KANSAS CITY SOUTHERN RAILWAY 


The first of five heavy 2-10-4 Type oil burning locomotives 
(5 oil burning, 5 coal burning) recently delivered by Lima to 
the Kansas City Southern Railway. » » » This power is 
designed to meet the requirements of high capacity, high 


speed freight service. 


WEIGHTS IN WORKING ORDER, POUNDS 


On Drivers Eng. Truck | Trailer Truck | Total Engine |Tender Loaded 


Front 53,200 
350,000 50,600 | Rear 55.200 509,000 | 348,000 


| 


WHEEL BASE TRACTIVE EFFORT 


Driving Engine Eng. & Tender 


24’ 4” | 48’ 8” 98’ 5” 


| DRIVING 
BOILER | CYLINDERS WHEEL 


Diameter Pressure | Diameter | Stroke Diameter 


92” 310 1b. i 27” | 34” 70” 


PF SN 


D” ima S 


LOCOMOTIVE WORKS 


SN INCORPORATEO Me 
SS wt 


` 


desires, from January 1, 1937, until they 
are further revised by the commission. 
The component percentage rates of depre- 
ciation are as follows: 

General office buildings, 9.8 per cent; 
shops, 2.93 per cent; miscellaneous struc- 
tures, 3.73 per cent; shop machinery, 3.85 
per cent; standard sleeping cars, 3.79 per 
cent; tourist sleeping cars, 3.94 per cent; 
parlor cars, 3.86 per cent; composite cars, 
3.7 per cent; private cars, 3.58 per cent; 
dining cars, 3.74 per cent; miscellaneous 
equipment, 7.02 per cent. 


New Construction 


The Minneapolis, St. Paul & Sault Ste. 
Marie has awarded a contract to Ernest 
M. Ganley & Co., Inc., Minneapolis, Minn., 
for the construction of an addition to its 
Shoreham shops enginehouse at Minneap- 
olis, at a cost of about $30,000. 

The Wabash has awarded a contract to 
the Cooper-Little Company, Detroit, Mich., 
for alteration work on its brick engine- 
house at Delray, Mich., consisting of the 
construction of three new stalls and the 
extension of two existing stalls. A con- 
tract has also been awarded to Longwill- 
Scott, Inc., St. Louis, Mo., for the instal- 
lation at Delray of a new 105-ft. three- 
point bearing turntable and for the re- 
moval of the 80-ft. turntable at that point. 
The latter contract also involves the con- 
struction of the concrete pit for the new 
turntable. 


Tuomas W. Deranty has resigned as 
vice-president of the Ajax Hand Brake 
Company, Chicago. 


Tue INLAND STEEL ComPANy has moved 
its St. Paul, Minn., office to new quarters 
in the First National Bank building. 


Wayne Z. Frienp has joined the devel- 
opment and research staff of the Interna- 
tional Nickel Company, Inc., New York. 


Tue CuHicaco PNEUMATIC Toot Com- 
PANY has moved its Buffalo sales and serv- 
ice branch to 128 West Chippewa street, 
Buffalo, N. Y. 


THE Cuicaco PNeuMATIC Toot Com- 
PANY has moved its sales and service 
branch at Buffalo, N. Y., to 128 W. Chip- 
pewa street. 


Tue M. D. Larkin Company, Dayton, 
Ohio, has been appointed distributor, in 
the Dayton area, for the General Refrac- 
tories Company, Philadelphia, Pa. 


R. M. NE son, assistant manager of the 
Newark works of the American Steel 
Foundries, has resigned to become chief 
engineer of the Peerless Equipment Com- 
pany, Chicago. 


THE JOHNS-MANVILLE Propucts Cor- 
PORATION, a subsidiary of the Johns-Man- 
ville Corporation, New York, has elected 
three new vice-presidents, as follows: A. 
R. Fisher, formerly manager of the com- 
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New Equipment Orders and Inquiries Announced Since 
the Closing of the August Issue 


LOCOMOTIVE ORDERS 


Company No. of locos. 

y T E. Si AE E E E A yegnre, 8 ere 2* 

3° 

6* 
C Re Be asta gh see tn AES anin 1 
Dominion Steel & Coal Co. ..........-5 1 
Elgin, Joliet & Eastern .........-...-+ : 
Jones & Laughlin Steel Corp. ......... 1 
Minneapolis & St. Louis .. 2 
Northern Pacific ......... 1 
Patapsco & Back Rivers $ 
Philadelphia, Bethlehem & New England 4 
South: Buffalo: a sine rnae Op ws 6 
Steelton & Highspire sssi cossosssiss 1 
Uniteds Fruit: Cor oSA Onne EARLS ss lt 


Type of loco. Builder 
Diesel-elec. Baldwin Loco. Works 
Diesel-elec. American Loco. Co. 
Diesel-elec. Electro-Motive Corp. 

Snow = — saa eclveasecennessseeste ns 
0-4-0 Montreal Loco. Works 
Diesel-elec. American Loco. 
Diesel-elec. Electro-Motive Corp. 


American Loco. 


Snow plows Russell Snow Plow Co. 


Freicut-Car ORDERS 


Foad No. of cars 

Cambria & Indiana coers niknais sonaue 500 

300 
Peoria & Pekin Union ......ss.scceeee a 
Soraca bana, TEES ns eaters eases 500 
Texas: (&: “Pacific! 55.02.03 ereunna a ceases 500t 

100 
Utah: “Copper isa isda tact eitkaes asst 5 


Missouri-Illinois 0 
2 
Union PARC oaa EA 50 


Rotary snow plow American Loco. Co. 
600-hp. Diesel American Loco. Co. 
600-hp. Diesel Electro-Motive Corp. 
900-hp. Diesel Electro-Motive Corp. 
600-hp. Diesel American Loco. Co. 
600-hp. Diesel Electro-Motive Corp. 
300-hp. Diesel-e'ec. American Loco. Co. 
Type of car Builder 


Rethlehem Steel Co. 

Amer. Car & Foundry Co. 
Gen. Amer. Trans. Corp. 
Pressed Steel Car Co. 
Pullman-Std. Car Mfg. Co. 


50-ton hopper 
50-ton hopper 
Hopper 

50-ton gondo'a 
36-ton (metric) box 


50-ton box Pullman-Std. Car Mfg. Co. 
50-ton hoy per Bethlehem Steel Co. 

30-yd. dump Austin-West. Rd. Mchw. Co. 
Caboose Pacific Car & Fdry. Co. 
INQUIRIES 

SO-ton Dox. (SRM eee ase eees 
SO-ton Róndala. kbhearkea sce gaeaseu see nnd 
SO:ton bot = Frema ann EOR wigs 


PASSENGER-CAR ORDERS 


Pennsylvania 


* Delivery now being made. 
+ For service in Panama. 
t Ordered with an option for 500 additional. 


Supply Trade Notes 


pany’s factory at Manville, N. J.; J. P. 
Kottcamp, manager of the key Mid-West- 
ern factory at Waukegan, Ill.; and Alex- 
ander Cromwell, manager of the Pacific 
coast manufacturing operations. 


Crarence D. Hicks, who has been 
elected vice-president of the Union Rail- 
way Equipment Company, Chicago, with 
headquarters at St. Louis, Mo., entered 


Clarence D. Hicks 


railway service as a special agent for the 
St. Louis Southwestern, from which posi- 
tion he later resigned to enter the employ 
of the supply department of the Missouri 


No. of cars 


Tyve of car Builder 
Diner Edw. G. Budd Mfg. Co. 


Pacific. Subsequently, he was employed in 
the mechanical, operating, engineering, 
traffic and executive departments. During 
the War, he served with the Federal Rail- 
road Administration at Washington, fol- 
lowing which he joined the staff of the 
federal regional director of the Southwest- 
ern region at St. Louis, remaining in that 
position until the end of federal control. 
He was then appointed assistant to the 
president of the Missouri Pacific. In 1928 
he became special representative of the 
president on special duties in Old Mexico 
with headquarters at Mexico City, D. F. 
After completing this assignment in 1933, 
he returned to the United States and en- 
gaged in the railway supply business at 
St. Louis, Mo. 


Marvin Marsum, special Armco sales 
representative of the American Rolling 
Mill Company, Middletown, Ohio, with 
headquarters at Kansas City, Mo., has 
been promoted to manager of the newly 
created district office in that city. 


Owen C. Jones has been appointed as- 
sistant to the president and in charge of 
sales promotion for the Laminated Shim 
Company, Inc., Long Island City, N. Y. 
Mr. Jones has, for the past six years, been 
associated with the general publicity de- 
partment of The Linde Air Products. a 
unit of Union Carbide & Carbon Cor- 
poration. 

(Turn to next left-hand page) 
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MODERN RAILROADING 


Modern train operation requires locomo- 
tives having high capacity at speed, high 
starting capacity, and, for track safety, 
minimum weight on driving axles with low 
dynamic augment. 

A reduction in driving wheel weights in- 
evitably results in lower starting power. 
Higher train speeds necessarily require high 


power at operating speeds. 

By incorporating the Booster in the orig- 
inal design to provide the needed starting 
power, capacity at high speed can be > 
obtained with minimum driving axle load. 

Such locomotives meet all the require- 
ments of modern train operation. 


CHICAGO 


Franklin parts fit—in applying them there is no labor cost for fitting. They are built to original 
dimensions of carefully selected materials—they avoid road failures and excessive maintenance. 


MONTREAL 


W. H. Scuerer has been appointed man- 
ager of the Worthington Pump & Ma- 
chinery Corporation's plant at Holyoke, 
Mass. Mr. Scherer previously served for 
30 years with the Westinghouse Electric 
& Manufacturing Company. 


R. B. Pocve, assistant chief engineer of 
the American Brake Shoe & Foundry Com- 
pany, New York, has been appointed chief 
engineer; Rosser L. Wilson has been ap- 
pointed assistant chief engineer, and Wal- 
lace B. Sutherland has been appointed as- 
sistant to the chief engineer. 


J. Ryan, formerly with the Texas Com- 
pany, and W. Rosser, formerly with the 
Symington Corporation and later with the 
Bradford Corporation, have been appointed 
special sales representatives of Iron & Steel 
Products, Inc., 657 Railway Exchange, 
Chicago. 


Tue UNITED STATES STEEL Corporation 
confirms the sale to the Dominion Steel & 
Coal Company of its following subsidiaries 
located in Canada; namely, Canadian 
Bridge Company, Ltd., Canadian Stecl 
Corporation, Ltd., Canadian Steel Lands, 
Ltd., and The Essex Terminal Railway Co. 


W. A. Netti has been appointed mana- 
ger of engineering and sales activities at 
the Holyoke, Mass., plant of the Worth- 
ington Pump & Machinery Corporation, 
Harrison, N. J. Mr. Neill was formerly 
manager of the corporation's Air Tool 
and Portable Compressor division, at Har- 
rison. 


E. K. Lorton, formerly railway sales 
engineer of the Dayton Rubber Manu- 
facturing Company, Chicago office, has 
been appointed district sales manager, rail- 
way division, with the same headquarters. 
George S. Anderson has been appointed 
service inspector to replace field testing 
and development duties formerly handled 
by Mr. Lofton. 


W. P. Waite has been appointed dis- 
trict manager in charge of steel and tube 
sales for the Steel and Tube Division of 
The Timken Roller Bearing Company in 
the Eastern and Southern Pennsylvania 
district, with headquarters at 1208 N. 
Broad street, Philadelphia, Pa. C. H. 
Kuthe will assist Mr. White. A. R. Adel- 
herg, district manager in charge of Timken 
Steel and Tube Division sales in New 
York, with headquarters at 165 Broadway, 
will supervise steel and tube sales in the 
Philadelphia district as well as in the New 
York area. 


S. L. Poorman, representative of the 
Westinghouse Air Brake Company in the 
eastern district, has been appointed as- 
sistant eastern manager, with headquar- 
ters as formerly at New York City. Mr. 
Poorman’s education was received in the 
public schools of his home town in eastern 
Pennsylvania, at Mercersburg Academy, 
and at the Carnegie Institute of Tech- 
nology. He entered the employ of the 
Westinghouse Air Brake Company in 1912 
as an apprentice in the test division of the 
engineering department. Early in 1916 
he was assigned to the Atlanta, Ga., office 
as mechanical expert, and five years later 
became representative. In 1926 he was 
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assigned to the Washington, D. C., office 
in the same capacity. Three years later 
he went to Boston, Mass., as representative 
and in October, 1930, was transferred to 
the New York office as representative. 


Joseren T. Ryerson & Son, Ixe., Chi- 
cago, have just announced a system known 
as the “Ryerson Certified Steel Plan,” 
which undertakes to select and grade steel 
hy heat to meet narrow specification 
ranges, to make thorough tests and give 
the user a report on the analysis, tests, 
etc. The Ryerson company has been 
working on the plan for several years, 
adjusting stocks and ironing out operating 
problems. The plan, which is of particular 
value in connection with alloy steels that 
usually require heat treatment before use, 
may be summarized as follows: There is 
available from warehouse stock, alloy steel 
which has been selected to meet specifica- 
tions much closer than the standard S.A.E. 
ranges and is accurately controlled in re- 
gard to grain size and other hardening 
characteristics. All bars except very small 
diameters are identified by letter symbols 
stamped on the ends of the bars for pur- 
poses of positive identification. Small bars 
are tagged. All bars have been metallur- 
gically tested and the results of these tests 
which cover both chemical analysis and heat 
treatment response are tabulated and trans- 
ferred to similarly identified data sheets. 
When a shipment is made to a user, a 
data sheet for the hars shipped is put in 
hands in sufficient time so that it can be 
transferred to the heat treating department 
before that department is called upon to 
subject the steel to heat treatment. The 
plan is designed to simplify the heat treat- 
ing department’s problem because they 
know exactly what material they have to 
work with, and also have been informed 
ahead of time as to how it will respond to 
heat treatment. It is expected that it will 
save time and money for users of alloy 
steel and assure far more uniform results 
than were previously attained. A booklet 
describing the plan and its advantages in 
detail is now being prepared and copies 
will be sent to steel users including rail- 
roads on request. 


Obituary 


E. V. SHACKLEFORD, vice-president, at 
St. Paul, Minn., of the Ewald Iron Com- 
pany, Inc., Louisville, Ky., died on August 
12, at his home in White Bear, Minn. 


Tuomas Hatt Jessop, for a number of 
years astern injector representative of 
William Sellers & Company, Incorporated, 
Philadelphia, Pa., died on August 31 at 
Harrisburg, Pa. 


Max Breitunc, president and founder 
of the Alfol Insulation Company, New 
York, died suddenly on August 19, of a 
heart attack, while playing tennis at the 
Gramatan Hotel Courts, Bronxville, N. Y. 


G. H. Dietz, of the Gould Coupler Cor- 
poration, with headquarters at New York, 
died on July 29, after several weeks illness, 
at his home in Mt. Vernon, N. Y., in his 
48th year. Mr. Dietz left the operating 
department of the New York Central in 


1911 to enter the employ of the Gould 
Coupler Company and was in its sales de- 
partment at the time of his death. 


Samuet D. Rosenxrect, who retired in 
January 1, 1937, as representative for the 
Franklin Railway Supply Company at St. 
Louis, Mo., died on August 29. 


Oniver W. Loomis, former vice-presi- 
dent of the National Malleable and Steel 
Castings Company, Cleveland, Ohio, and 
a director for the past 13 years, died while 
on vacation August 19, at Ludington. 
Mich., at the age of 65 years. Mr. Loomis 
joined the National Malleable in 1891, 
serving in various capacities until 1919, 
when he was appointed sales manager. He 
was first vice-president from 1933 until 
his retirement in 1936. 


Frank A. Barspey, who has marketed 
railway supplies in New England since 
1887, dicd on August 10 at his home in 
Cambridge, Mass., at the age of 77. After 
spending the early years of his business 
life in ship chandlery and foreign trade, 
with several periods on the west ccast of 
Africa and in South America, he estab- 
lished his own business in Boston in 188. 
Mr. Barbey was associated with the de- 
velopment and introduction of many rail- 
road devices. He had heen an interested 
member of various supply associations and 
railroad clubs, and was a member oi the 
finance committee of the New England 
Railroad Club at the time of his death. 


Frank H. CLARK, vice-president and 4 
director of the Pilliod Company, in charge 
of the Chicago office, died suddenly at the 
Commodore Hotel, New York City, on 
August 18. Mr. Clark was born at Balls- 
ton Spa, N. Y., in 1871, and had been 
associated with the railway supply busi- 


Frank H. Clark 


ness for about 43 years, having entered 
this field in 1894 with the Standard Coup- 
ler Company. In 1912 he organized the 
Chambers Valve Company, which was ac- 
quired by the Bradford Corporation ir 
1923, and in 1916 the Elvin Mechanical 
Stoker Company. Mr. Clark later became 
associated with the Pilliod Company, and 
since October, 1929, served as vice-presi- 
dent in charge of the Chicago office and a 
director. 
(Turn to next left-hand page) 
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NO. 6 OF A SERIES OF FAMOUS ARCHES OF THE WORLD 


ARCH OF TRAJAN, 
ANCONA 


On the majestic arch at Ancona 
the legible inscriptions that link 
the names of Trajan and his 
consort Plotina and his sister 
Marciana can still be read even 
though the arch was built A.D. 
115. This fine example of Tra- 
janic architecture differs from 
the Arch of Trajan at Benevento 


; a: in its narrow proportions, high 
nee > 


DY tiie ees i base and a flight of steps. 


The Security Sectional Arch for the locomotive firebox 
is the fundamental design of all locomotive Brick 
Arches. Although the Security Arch was first intro- 


duced many years ago and the brick arches in modern 


power are each individual designs, the standard brick 


a MEN Á 
he LEE S S N AVDI ER] IDa ; 


sizes and shapes make up the complete arch. 


THERE'S MORE TO SECURITY ARCHES THAN JUST BRICK 


HARBISON-WALKER 
REFRACTORIES CO. 


AMERICAN ARCH CO. 
INCORPORATED 
Locomotive Combustion 


Refractory Specialists Specialists » » » 


General 


W. R. HeveMan, assistant mechanical 
engineer of the Baltimore & Ohio, has been 
appointed assistant to chief motive power 
and equipment, with headquarters at Bal- 
timore, Md. 


A. C. ADAMS, superintendent of motive 
power of the Norfolk Southern, has re- 
tired, and the position of superintendent of 
motive power has been abolished. 


R. C. Goeset, assistant to the general 
master mechanic of the Minneapolis & 
St. Louis at Minneapolis, Minn., has been 
appointed assistant to the superintendent of 
motive power. The position of general 
master mechanic has been abolished. 


James H. WItson, chief mechanical in- 
spector and assistant superintendent of 
motive power of the Norfolk Southern, 
has been appointed assistant chief me- 
chanical officer. The positions of chief 
mechanical inspector and assistant super- 
intendent of motive power have been abol- 
ished. 


Wu1aM L. Trout, general master me- 
chanic of the Minneapolis & St. Louis, 
has been promoted to superintendent of 
motive power, with jurisdiction over the 
car department and headquarters at Min- 
neapolis, Minn. Mr. Trout was born at 
Altoona, Pa. After a public school edu- 
cation in that city he entered railway 
service with the Pennsylvania on January 
3, 1895, serving as an apprentice, machinist 
and enginehouse foreman at various points 


William L. Trout 


until October 31, 1913. At that time he 
left the Pennsylvania to go with the West- 
ern Maryland as general foreman in the 
mechanical department at Cumberland, 
Md., holding this position until February 
28, 1915. On that date he severed his con- 
nections with the Western Maryland to 
go with the Baltimore & Ohio, where he 
served as general foreman in the locomo- 
tive department and acting master me- 
chanic at Philadelphia, Pa. On January 
1, 1916, he entered the service of the Long 
Island (part of the Pennsylvania) as 
general foreman in the car department at 
Jamaica, N. Y. From September 1, 1918, 
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Personal Mention 


to June 30, 1924, he served with the Ga- 
lena Signal Oil Company as a mechanical 
expert at Chicago. At the end of this 
period he entered the service of the Uintah 
Railway as superintendent of motive power 
at Atchee, Colo. On June 30, 1925, he 
resigned to become a special representative 
in the railway department of the Hulson 
Grate Company. From September 1, 1926, 
to December 31, 1932, he was a sales rep- 
resentative for the Gustin-Bacon Manu- 
facturing Co. On February 1, 1935, he en- 
tered the service of the Minneapolis & St. 
Louis as a motive power inspector, being 
promoted to general master mechanic on 
March 1, 1935, which position has now 
been abolished. 


Master Mechanics and 
Road Foremen 


Joun S. Mastin, road foreman of en- 
gines of the Pocahontas division of the 
Norfolk & Western, has retired. 


Cuarites Nespitr has been appointed 
master mechanic of the Nevada Northern 
with headquarters at East Ely, Nev., suc- 
ceeding E. E. Jarrett, who has retired. 


H. C. Wyatt, general foreman of the 
Norfolk & Western at Columbus, Ohio, 
has been appointed assistant master me- 
chanic of the Radford and Shenandoah di- 
visions, succeeding F. D. Veazey. 


F. D. Veazey, assistant master mechanic 
of the Radford and Shenandoah divisions 
of the Norfolk & Western, has been ap- 
pointed master mechanic of these divisions 
succeeding R. J. Black. 


J. W. McAutey, locomotive foreman of 
the Canadian National at Prince Rupert, 
B. C., has been promoted to the position 
of divisional master mechanic, with head- 
quarters at Prince George, B. C., succeed- 
ing A. Watt, retired. 


J. E. FRIEND, division general foreman 
of the Texas & Pacific, with headquarters 
at Shreveport, La. has been appointed 
master mechanic of the Rio Grande divi- 
sion, with headquarters at Big Spring, 
Tex., to succeed J. N. Blue, deceased. 


L. T. Fire, assistant master mechanic 
of the Southern Pacific, with headquar- 
ters at Sparks, Nev., has been appointed 
master mechanic of the San Joaquin divi- 
sion, with headquarters at Bakersfield, 
Cal., to succeed J. J. Keller, retired. 


F. R. Denney, assistant master me- 
chanic of the Texas & Pacific at Big 
Spring, Tex., has been appointed master 
mechanic of the Louisiana division, with 
headquarters at Shreveport, La., the office 
of division general foreman having been 
abolished. 


PauL J. DaANNEBERG, who has been ap- 
pointed master mechanic of the Panhandle 
and Santa Fe at Slaton, Tex., was born 
on October 12, 1894, at Kansas City, Kan. 
He attended grammar and high school and 


took courses in mechanical drawing, mathe- 
matics and English at night school in 
Kansas City. He entered railway service 
on May 20, 1909, as a wheel checker on 
the Atchison, Topeka & Santa Fe. Being 
under 16, however, he was laid off. On 
November 8, 1910, he re-entered the em- 
ploy of the Santa Fe as a machinist ap- 
prentice, completing the course on Novem- 
ber 29, 1914. He served as a machinist 
until September 1, 1915, when he became 


P. j. Danneberg 


assistant enginehouse foreman. On April 
18, 1917, he became machinist gang fore- 
man and on May 21, 1918, resigned. Pass- 
ing examination as a first-class machinist, 
he was sent to Puget Sound Navy Yard 
at Bremerton, Wash. Upon his discharge 
in December, 1918, he became a machinist 
at the Argentine, Kan., shops of the Santa 
Fe. On January 18, 1919, he became ma- 
chinist gang foreman; on September 13, 
1920, night enginehouse foreman; on May 
25, 1921, day enginehouse foreman; on 
February 24, 1922, general locomotive fore- 
man. On July 5 of this year he was ap- 
pointed master mechanic of the Slaton di- 
vision of the Panhandle and Santa Fe. 


Car Department 


Mitiarp E. Jones, car foreman of the 
Norfolk & Western at Lambert Point, Va. 
has retired. 


A. M. McLennan, coach foreman of 
the Canadian National at Saskatoon, Sask., 
has been transferred to the position of 
acting car foreman at Watrous, Sask. 


R. Larnc, car foreman of the Canadian 
National at Watrous, Sask., has been 
transferred to the position of car foreman 
at Biggar, Sask. 


Byron TAYLOR, coach carpenter at the 
Moncton (N. B.) shops of the Canadian 
National, has been appointed apprentice 
instructor, car department. 


J. GLAZEBROOK, car foreman of the Can- 
adian National at Biggar, Sask., has been 
transferred to the position of car fore- 
man at Melville, Sask. 

(Turn to next left-hand page) 
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You Can't Take Short Cit to 
QUALITY FORGINGS 


IGHER speeds are here to stay. The higher stresses demand the finest locomotive forgings money 

can buy. To meet these exacting requirements ALCO has equipped a forge shop from end to 

end with the most modern facilities known to modern science. Many refinements in manufacture 
have added to achieve the acme of perfection. 


There are high powered forging presses, heat-treating furnaces, pyrometers to be sure—but in addi- 
tion there is complete physical, chemical, microscopical testing equipment to provide the closest 
control over ALCO'S high quality. You need all this equipment for there are no short cuts to highest 
quality. That is why we say it is much cheaper for a railroad to buy ALCO Quality Forgings than to 
equip, maintain, and operate a forge shop as it should be to manufacture forgings of ALCO'S equal. 


W. S. STILLWELL, car foreman of the 
Canadian National at Melville, Sask., has 
been appointed coach foreman, with head- 
quarters at Saskatoon, Sask. 


A. P. Girsporr, assistant car foreman of 
the Norfolk & Western at Shaffers Cross- 
ing, Va., has been promoted to the posi- 
tion of car foreman at Lambert Point, 
Va., succeeding M. E. Jones, retired. 


J. D. Tress, inspector on new equip- 
ment, motive power department, of the 
Norfolk & Western at Lambert Point, 
Va., has been promoted to the position of 
assistant car foreman at Shaffers Cross- 
ing, Va. 


Shop and Enginehouse 


Henry F. GreeNwoop, superintendent of 
shops of the Norfolk & Western at Roa- 
noke, Va., has retired. 


J. W. Snyper, machine shop foreman 
of the Norfolk & Western at Bluefield, 
W. Va., has retired. 


W. E. Pierce, erecting shop foreman of 
the Norfolk & Western at Portsmouth, 
Ohio, has been appointed back shop fore- 
man, succeeding J. H. Hahn. 


A. L. Wooten, a machinist of the Nor- 
folk & Western at Portsmouth, Ohio, has 
been promoted to the position of assistant 
machine shop foreman, succeeding G. S. 
DeArmond. 


G. S. DEARMOND, assistant machine shop 
foreman of the Norfolk & Western at 
Portsmouth, Ohio, has taken over the du- 
ties of gang foreman in the erecting shop 
formerly handled by E. G. Goeller. 


L. E. Berry, night enginehouse foreman 
of the Norfolk & Western at Bluefield, 
W. Va., has been promoted to the position 
of day enginehouse foreman at Portsmouth, 
Va., succeeding E. W. Meredith. 


A. N. Myers, gang leader in the ma- 
chine shop of the Norfolk & Western at 
Bluefield, W. Va., has been promoted to 
the position of foreman of the machine 
shop, succeeding J. W. Snyder, retired. 


SENNETT Homes, night assistant en- 
ginehouse foreman of the Norfolk & West- 
ern at Bluefield, W. Va., has been promot- 
ed to the position of night ‘enginehouse 
foreman, succeeding L. E. Berry. 


L. E. McCork te, shop inspector of the 
Norfolk & Western at Portsmouth, Ohio, 
has been promoted to the position of night 
assistant enginehouse foreman at Bluefield, 
W. Va., succeeding Sennett Holmes. 


E. G. GoELLER, gang foreman in the 
erecting shop of the Norfolk & Western 
at Portsmouth, Ohio, has been promoted 
to the position of erecting shop foreman, 
succeeding W. E. Pierce. 


E. W. MerepitH, day enginehouse fore- 
man of the Norfolk & Western at Ports- 
mouth, Va., has been promoted to the posi- 
tion of general foreman, with headquar- 
ters at Columbus, Ohio, succeeding H. C. 
Wyatt. 


R. L. Brack, master mechanic of the 
Radford and Shenandoah divisions of the 
Norfolk & Western, has been appointed 
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superintendent of shops, with headquarters 
at Roanoke, Va., to succeed H. F. Green- 
wood, retired. 


J. H. Haun, back shop foreman of the 
Norfolk & Western at Portsmouth, Ohio, 
has been transferred to Roanoke, Va., as 
foreman of the machine shop, succeeding 
E. C. Gaines, deceased. 


Purchasing and Stores 


C. J. Kuster has been appointed gen- 
eral storekeeper of the Kansas City South- 
ern with headquarters at Pittsburg, Kan. 


U. K. HALL, general purchasing agent of 
the Union Pacific at Omaha, Neb., has 
been reappointed general storekeeper at 
Omaha. 


B. B. Brain, purchasing agent of the 
Kansas City Southern at Kansas City, 
Mo., has retired from active service after 
33 years with the company. 


E. H. HuGues, who has been appointed 
purchasing agent of the Kansas City 
Southern, with headquarters at Kansas 
City, Mo., is 47 years old and has been 
connected with the company for more than 
26 years. He first entered railroad service 
on July 6, 1906, with the Chicago, Bur- 
lington & Quincy, serving in various ca- 
pacities with this company. In September, 
1908, he went with the Missouri Pacific, 
serving as a laborer at St. Louis, Mo., 
until 1909, when he was appointed sub- 
storekeeper at the same point. In Octo- 
ber, 1909, he was sent to Pueblo, Colo., as 
storekeeper. On February 1, 1911, Mr. 


E. H. Hughes 


Hughes entered the service of the Kansas 
City Southern as storekeeper at Pittsburg, 
Kan., continuing in this capacity until July, 
1917, when he became chief clerk to the 
general storekeeper at the same point. On 
July 15, 1920, he was appointed general 
storekeeper at Pittsburg, which position 
he was holding at the time of his appoint- 
ment as purchasing agent. 


Obituary 


WILLIAM ALTER, former general fore- 
man of the passenger car department of 
the Central of New Jersey at Elizabeth- 
port, N. J., died on August 25 at the 
Alexian Brothers Hospital, after a brief 
illness. Mr. Alter, who was 73 years old, 
had retired on July 1, 1935, after 40 years 
of service with the Central of New Jersey. 


Joun P. Younc, formerly general in- 
spector of passenger car equipment of the 
Missouri Pacific, who retired about 10 
years ago, died of a paralytic stroke on 
August 28 at his home in University City, 
a suburb of St. Louis, Mo. 


Epwin C. WasHbur\, assistant to pres- 
ident of the Baltimore & Ohio, with head- 
quarters at New York, died on August 
10 at his home in Englewood, N. J., of 
heart disease at the age of 67 years. Prior 
to his appointment as assistant to Daniel 
Willard, president of the B. & O., in 1911, 
Mr. Washburn had been general manager 
of the Washburn Steel Castings and Coup- 
ler Company, a company founded by his 
father. Mr. Washburn was the inventor 
of many railway mechanical appliances and 
was a participant in the early development 
of the automatic car-coupling device. 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


NEorRENE.—E. I. Du Pont de Ne- 
mours & Co., Inc., Wilmington, Del., has 
issued a booklet describing Neoprene, an 
engineering material with rubber-like prop- 
erties which, it is claimed, can resist the 
deteriorating effects of oil, heat, sunlight, 
chemicals and oxidation. 


ALFoL.—The Alfol Insulation Company, 
155 East Forty-Fourth street, New York, 
has issued a loose-leaf booklet discussing 
Alfol, an aluminum foil insulation for re- 
frigerator ears, passenger cars, locomo- 
tives, tank cars, caboose cars and other 
shipping containers. 


Skip PLatrorMs.—Many types of skid 
platforms for use in conveying materials, 
goods, parts and products by the lift truck 
method of interior transportation are il- 
lustrated in folder No. 146 issued by the 
Lewis-Shepard Co., 175 Walnut street, 
Watertown, Mass. 


SHapers.—The attractive 34-page bul- 
letin, No. 217, issued by Gould & Eber- 
hart, Newark (Irvington), N. J., describes 
and illustrates G & E industrial shapers 
which are available in sizes ranging from 
16 in. to 36 in. stroke. Universal shapers, 
equipped with swivelling tables and avail- 
able in sizes from 14 in. to 36 in. stroke, 
are also illustrated. 


WELDING SYMBOLS AND INSTRUCTIONS 
FoR THEIR Use.—The symbols given in the 
12-page booklet issued by the American 
Welding Society, 33 West Thirty-Ninth 
street, New York, are a development of the 
weld symbols in use here and abroad and 
supersede the former symbols of the so- 
ciety which were published in bulletin form 
in 1929 and revised in February, 1935. The 
symbols cover both fusion and resistance 
welding and provide the means of placing 
complete welding information on working 
drawings. A detailed explanation of the 
system and instructions for its use are 
available at 25 cents per copy. 
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Machine Flame Cutting 


anywhere in the shop 
with the OXWELD CM16 


CUT WITH THE CM-16 


IN THE BOILER SHOP—Shell Sheets... Smoke- 
Box Sheets... Door Sheets... Back and Front Flue 
Sheets... Piled Plate... Liners . . . Patches. 
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Hopper Sheets... Center Ridge Sheets... Cross Ridge 
Sheets . .. Bolster Sheets... Floor Sheets . . . Door 
Sheets. 


At speeds from 4 to 30 inches per minute 


t | SHIS portable machine for oxy-acetylene portable cutting machine can speed your 
cutting is now provided by Oxweld for shop production efficiently and at lower 
railroad shop operations. The CM-16 is easily costs, consult Oxweld. 


handled and set up. It weighs less than forty 
THE OXWELD RAILROAD SERVICE COMPANY 


pounds and can be carried by one man to Unit of Union Carbide and Carbon Corporation 
wherever in the shop the work may be. mas 

i New York: Chicago: 
Maximum economy and efficiency can be Carbide and Carbon Building Carbide and Carbon Building 


achieved by the accuracy and speed of cut- 
ting which this machine provides. 


For further details as to how this new 
RAILROAD SERVICE 


* Trade-Mark cir >$ Beer 
1912-1937 
Visit the Oxweld Exhibit, Booth 89, American Railway A QUARTER OF A CENTURY OF SERVICE 
Bridge and Building Association Convention, Hotel TO THE MAJORITY OF CLASSI RAILROADS 


Stevens, Chicago, October 19, 20 and 21 


EDITORIALS 


The Fature of the 
Mechanical Associations 


After years of suspension of activities and uncertainty 
as to their future, four associations of railway mechan- 
ical supervisors held conventions at the Hotel Sher- 
man, Chicago, during the week ended October 2. All 
were successful judged by the character of the pro- 
grams and the extent of the attendance. Their suc- 
cess was greatly enhanced by the extensive exhibit of 
locomotive, car and shop appliances to which ap- 
proximately 1,000 railroad men gave close attention be- 
fore and after the sessions of their conventions. The 
comments of exhibitors indicated unqualified satisfac- 
tion with the results from their standpoint. At the same 
time those registered at the various conventions were 
faithful in their attendance at all of the sessions. Con- 
cern was evident among members of some of these asso- 
ciations as to the attitude of the railway officers, or, 
more accurately, the attitude of the A.A.R., with re- 
spect to their future activities. There is no doubt but 
that this concern was justified by the unfavorable opin- 
ions expressed by a few railway executives. The work 
of these associations will no doubt always be opposed 
by some officers who are blind to the dormant powers 
hidden in the human material of which their organiza- 
tions are built. These powers are seldom more than 
partially developed, unless released by inspiration and 
encouragement. Inspiration and encouragement grow 
out of mutual respect. What better evidence of mutual 
respect of the management for their supervisors can be 
shown than to encourage them to join with others of 
their kind, free from official domination or censorship, 
in the consideration of ways to improve the effective- 
ness of their work? 

The cost of conventions such as those held at Chicago 
is a cheap price to pay for the results in education, in 
suggestions for new ways of exercising ingenuity, in 
inspiration which sends men back with renewed cour- 
age to surmount the never-ending obstacles with which 
their jobs are surrounded. It is true that the returns 
are not of the kind which can be computed in immediate 
terms of dollars and cents and turned in with the ex- 
pense account at the end of the meeting. The account 
must be held in suspense until the next meeting and 
then it can only be appraised correctly by those officers 
who possess the insight to trace improvements in the 
functioning of their organizations and increases in the 
efficiency of their operations to ultimate causes. Those 
unfortunate officers whose thinking is limited to the 
mechanical processes of the adding machine, who are 
blind to those subtle qualities of human nature which 
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distinguish men from machines, will never be able to 
evaluate such intangible values. 

It may be admitted that there have been times when 
officers with the insight to appraise correctly the value 
of associations have had difficulty in finding a return 
which would justify the expenses entailed in sending 
some of their men to some of the meetings. The 
future of these associations is in the keeping of their 
officers and executive committees. The seriousness of 
purpose prevailing at this year’s meetings was such that 
their future prospects are favorable. If they continue 
to improve on the more or less hastily developed pro- 
grams which some of them had to depend upon this 
year, the question of their future will soon cease to 
be a matter of concern to their members or to the 
railway officers to whom their members report. 


Car Department Association 
Makes a Good Start 


The Car Department Officers’ Association suffered 
the loss of as much morale as any of the associations, 
the activities of which were curtailed during the de- 
pression. Meetings were completely suspended and no 
effort was made to hold the members together after 
1930 until this year. It was, perhaps, as much of a 
surprise to its officers as to anyone else that the regis- 
tered attendance at the meeting during the last week 
in September was over 250. Such an attendance, no 
doubt, implies effective work on the part of the officers 
in preparing for the meetings. But it must also be 
taken as an indication of the vitality of the association 
idea among the large group of car department super- 
visors from which it draws its members. 

The program of this meeting was not typical of the 
kind of work which this organization may be expected 
to do, now that it has reorganized and is ready for 
regular work. While the addresses and papers all held 
the close attention of attendants at the meeting and, 
together with the discussions of the loading rules and 
interchange rules, touched upon a fair cross-section of 
the interests of the members, there were no committee 
reports. These will, no doubt, be among the most valu- 
able parts of future programs in serving the needs of 
the members. 

The purpose of the organization, as it was well stated 
by President Nystrom in his address, is to create friend- 
ship and better understanding among member roads, to 
improve and simplify interchange in complete co-ordina- 
tion with the Association of American Railroads, to 
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study for better and more economical maintenance of 
passenger-train and freight-train cars in daily opera- 
tion, and to improve shop practices for repairing cars 
and building new equipment. These are all objectives 
which can be effectively advanced by a voluntary or- 
ganization of men, whose leaders are so much interested 
in the welfare of the railroads that they are willing to 
give generously of their own time and thought in prepa- 
ration for its meetings. 

The evident anxiety of the members to make their 
association an instrument whereby they may co-operate 
with the A.A.R., presents that body with an asset which 
it can ill afford to neglect. On the other hand, it is 
to be hoped that wise councils will prevail in the latter 
organization, to the end that the Car Department Of- 
ficers’ Association may be left free to work out its 
own destiny, guided by occasional friendly advice, no 
doubt, but never forced into reluctant conformity with 
a program “handed down from the top shelf.” Thus a 
highly practical contribution, of which the ranks of car 
department supervision are capable, will be made to the 
advancement of transportation efficiency. 


Fuel Association 
Meeting 


The Railway Fuel and Traveling Engineers’ Asso- 
ciation convention was notable for a number of reasons. 
In the first place, the total registration of 494 railroad 
members and guests brought to the convention the larg- 
est group of railway fuel supervisors and traveling en- 
gineers which has been assembled for the discussion of 
mutual problems since 1930. Railroad men from the 
Atlantic Coast to the Pacific and from Canada to Mexico 
were in attendance. 

From the point of view of a well-rounded program, 
also, the convention this year- probably surpassed any 
previously held. With five speakers of national repu- 
tation in the railway field, the members of the associa- 
tion listened to addresses which were at once inspiring 
and designed to give a broad picture of ways and 
means by which fuel supervisors and traveling engineers 
can help the railroads, these efforts covering the entire 
range from necessary public relations activities to fuel 
conservation efforts, closer supervision of locomotive 
operation and improved brake handling. 

Eleven technical reports were presented and discussed 
in detail covering practically all important phases of 
work done by the members of this association. On the 
subject of Fuel Records and Statistics, for example, 
the intensely practical position was taken that no rail- 
road can be operated efficiently without a certain amount 
of such records made promptly available, but that on 
the other hand, the compilation of statistics in excessive 
detail, at great cost, and issued too late for effective use, 
serves no good purpose. 

The previous excellent practice of the association in 
presenting committee reports and addresses on the 
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same general subjects in a single day was followed again 
this year. For example, the general opening session 
on Tuesday, September 28, was followed by Mechan- 
ical Day on Wednesday, September 29, on which re- 
ports were presented on New Locomotive Economy De- 
vices, Steam Turbine Locomotives, Front Ends, Grates 
and Ash Pans, Valve Motion and Its Effect on Fuel 
Economy and Utilization of Locomotives. Similarly, 
Thursday, September 30, was Air Brake Day and 
Friday, October 1, Fuel Day, with appropriate addresses 
and committee reports presented on each. By this 
method, railroad men interested in a particular sub- 
ject and with a limited time available away from their 
regular work, were enabled to attend the convention 
on the day or days when subjects would be presented 
in which they were most interested.- 

All of the sessions of the association were terminated 
early in the afternoon of each day so that the members 
would have ample time to visit and study the extensive 
and instructive exhibits of railway mechanical equip- 
ment and supplies presented under the auspices of the 
Allied Railway Supply Association. An unusually ef- 
fective spirit of co-operation prevailed between the two 
groups of railroad and supply men. Railroad men who 
came to this convention, and to the other three as well, 
attended strictly to the business of increasing their 
knowledge of railway mechanical equipment, materials 
and operating methods designed for the roads’ benefit. 


The Exhibit 
At Chicago 


Both the railway men and the exhibitors were enthusi- 
astic over the exhibit which was staged under the di- 
rection of the Allied Railway Supply Association at the 
mechanical conventions in Chicago. Because of the 
late date at which it was decided to hold these joint 
meetings, the railway supply association was under a 
considerable handicap in arranging for the exhibit. In 
spite of this, however, all of the available space in the 
exhibit hall and on the mezzanine floor of the hotel 
was taken, and a most comprehensive and instructive 
exhibit was made. 

The railway representatives were especially pleased 
with the fact that the exhibit room was darkened and 
that activities among the exhibits were discontinued 
while the railroad conventions were in session. The rail- 
way supply group, on the other hand, were very much 
delighted at the thorough way in which the railway men 
inquired about and studied the exhibits, which while 
occupying only about 14,000 square feet of floor space, 
were specially designed to be as instructive and educa- 
tional as possible. 

One gage of the success of the exhibit was indicated 
by the fact that several railway supply concerns which 
did not exhibit are already planning to do so next year. 
This may bring some embarrassment upon the officers 
in charge of the various associations, since it may in- 
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volve holding the convention at a place which can pro- 
vide more commodious exhibit quarters. This, however, 
may be necessitated also by the fact that the associations 
will undoubtedly have a much larger attendance at the 
next meeting and it is also quite possible that more than 
four of the mechanical associations will meet at the 
same time. 


A Glimpse of 
The Ultimate Goal 


The 1937 meeting of the General Foremen’s Associa- 
tion has passed into history and has left its mark. If 
there is any one thing that stands out in the minds 
of those who had a part in its preparation and who 
attended the meeting in Chicago it is the fact that united 
effort, faith in the value of the association and its work, 
and determined personal support resulted in bringing 
about a meeting far beyond the expectations of anyone. 
No one should be misled by the fact that the registra- 
tion of 92 railroad members was only slightly more 
than 50 per cent of the similar classification in 1930. 

The intervening seven years have brought about sig- 
nificant changes in railroading—both in the nature of 
work, in personnel and in the problems to be faced. The 
effects of these changes were clearly visible at the 
Chicago meeting. The papers and the discussions in- 
dicated that the technical details of the work of the 
mechanical department have changed materially with 
the development of new ideas in the field of transpor- 
tation; a glance at the roster of those in attendance in- 
dicates that the intervening years have brought into the 
ranks of the supervisors within the scope of the asso- 
ciation many new faces and, most important of all, 
there is today a recognition of the plain fact that the 
immediate future is going to impose upon the super- 
visor the responsibility of dealing with many problems 
which will require him to adopt an entirely new ap- 
proach to his job. 

Before the Chicago meeting there was a feeling on 
the part of many members of the association that it 
was on trial and that it would have to do an outstand- 
ing job in order to justify its future existence. The 
trial has been held and while the final verdict has not 
been rendered there should not be an individual who 
does not now know that the effort has been worth 
while and that the association, as a vital force in the 
mechanical department, has re-established itself and 
should now move on into a wider sphere of usefulness. 

Under the former set-up this organization embraced 
the general supervisors in both the locomotive and the 
car departments. The Chicago meeting of this and the 
car department group should raise in the minds of those 
who are to govern the affairs of the General Fore- 
men’s Association the question of the desirability of 
building the future of the organization around the ac- 
tivities of the locomotive department—both back shop 
and enginehouse—and to broaden the scope of its work 
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to include and be of interest to all supervisors of general 
rank who are charged with the responsibility of the 
maintenance of locomotives. 

It is only necessary causually to explore this single 
field to discover that it holds untold opportunities for 
constructive and highly valuable work on the part of 
such an organization as this. It has been pointed out 
that the railroads of this country spend more money for 
the repair of steam locomotives than is spent on any 
other single operating account. While figures are not 
readily available as to the total investment in shop and 
enginehouse facilities directly allocated to locomotive 
repair work, when one considers that the shops of the 
Class I roads are equipped with 350 million dollars 
worth of shop machinery alone one begins to sense 
that this locomotive repair industry is of sizable pro- 
portions. This vast investment in facilities and the 
expenditures for wages and materials represent the 
field in which members of this organization move about 
in their daily work and in which their intelligent super- 
vision is required to maintain proper control over the 
cost of keeping in condition the tools of transportation. 

It would serve no good purpose to point out in de- 
tail the breadth of the opportunities for constructive 
organization work in the field of locomotive mainte- 
nance. Let it be sufficient to say that no time should be 
lost in planning a real program of future activities and 
in deciding what may be the most worth-while ob- 
jectives toward which the work of the organization 
should be directed. The start has been made, but it’s 
the finish that counts. 


Boiler Maker’s Meeting 
A Real Accomplishment 


The increase in membership of almost 100 per cent in 
the last three years to a present total of 152 and the 
presence of a very large part of the membership at the 
meeting in Chicago on September 27 and 28 was an 
accomplishment in itself of which the association may 
well be proud but the real job that was done was the 
fact that all through the year, in preparation for the an- 
nual meeting, a comprehensive plan was worked out by 
the officers of the association that resulted in a program 
of outstanding scope and interest. 

Unlike some groups in the railroad field the mem- 
bers of the Master Boiler Maker’s association have been 
entirely alive to the rapid changes that are taking place 
which have a vital effect on that phase of equipment 
design and maintenance over which they have control. 
The scope of these changes and the serious considera- 
tion of their significance may readily be observed in. 
the quality and breadth of the committee reports which 
were presented at the two-day meeting in Chicago; the 
fact that the members are exceedingly well posted on 
what is taking place in the field was evidenced by the 
nature of the discussion and the foresight of the officers 
in printing advance copies of the papers contributed. 
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Excellent Attendance and Exceptional Papers at the 


General Foremen’s Meeting 


A tora of over 90 members attended the two-day 
meeting of the International Railway General Foremen’s 
Association, held at the Hotel Sherman, Chicago, on 
Tuesday and Wednesday, September 28 and 29. The 
opening session was called to order by F. T. James, 
Delaware, Lackawanna & Western, president of the 
association. 

The importance of intelligent supervision, the train- 
ing and selection of men and the opportunities for super- 
visors to be a factor in influencing favorable public 
opinion for the railroads were subjects relating to the 
broad problem of personnel at which the principal speak- 
ers directed their remarks. The first speaker on the pro- 
gram at the opening session was R. E. Woodruff, vice- 
president, Erie Railroad, who told the members in 
attendance that one of the most important jobs con- 
fronting the supervisor today was that of maintaining 
and improving morale among mechanical department 
employees. H. J. Schulthess, chief of personnel, D. & 
R. G. W., made a strong case for a revival of sys- 
tematic training of employees for the future and pointed 
out the need for the establishment of standards in the 
selection of new men that would assure the railroads of 
men adequately fitted for the jobs which modern rail- 


The importance of human re- 
lations in railroading brought 
out by principal speakers —Car 
repairs, safety work and ma- 
chine tools covered at sessions 


roading requires. That the railroads can not succeed 
without the good will of the public was the theme of 
an address by Roy V. Wright, editor of Railway 
Mechanical Engineer, who pointed out the opportunities 
which the supervisor has to build such good will. 

At later sessions individual papers were presented on 
freight car repairs bv J. E. Echols, Norfolk & Western* 
and J. Thompson, Delaware, Lackawanna & Western. 
R. C. Helwig, Delaware & Hudson, discussed the sub- 
ject of accident prevention and a paper on machine 
tools as a factor in reducing costs was read by L. H.. 
Scheifele, Reading Company. The morning session of 
the second day was devoted to an open forum on ques- 
tions submitted by the members. 


Election of Officers 


The following officers were elected to conduct the 
affairs of the association for the year 1937-1938: Presi- 
dent, F. B. Downey, assistant supt. of shops, Chesa- 
peake & Ohio, Huntington, W. Va.; first vice-president, 
J. W. Oxley, general foreman, C. & N. W., Maywood, 
Ill.; second vice-president, Charles Kirkhuff, general 
foreman, A. T. & S. F., Chicago; third vice-president, 
J. C. Miller, general foreman, N. Y. C. & St. L., Con- 
neaut, Ohio; fourth vice-president, J. E. Goodwin, gen- 
eral foreman, Mo. P., Little Rock, Ark.; secretary- 


treasurer, F. T. James, general foreman, D. L. & W., 
Kingsland, N. J. The following members were elected 
to the executive committee: J. B. Dunlop, general fore- 
man, Canadian National, Stratford, Ont. ; F. J. Topping, 
general foreman, C. & O., Huntington, W. Va.; E. W. 
Brown, general foreman, St. L.-S. F., Kansas City, Mo. ; 
W. L. Rice, supt. of shops, Reading Company, Reading, 
Pa., and H. H. Wheeldon, general foreman, Wabash, 
Moberly, Mo. 


How Can Mechanical Supervisors Assist Management? 


Supervisors today must be leaders of men and their 
most important job is to build morale 


By Robert E. Woodruif 
Vice-President, Erie Railroad 


This is a broad question and can be answered in a 
number of ways. Your program indicates that other 
speakers will touch on some of the answers. Therefore, 
I will limit my remarks to one phase of the question, 
namely, improvement of morale among shopmen. 

I am sure you all realize that good morale is the foun- 
dation of good workmanship, good production and good 
safety records. These three are the aim of every shop. 

We approach this subject from different angles. 


© The paper “Modern Methods in Freight Car Work,” by J. E. Echols, 
N. & W., which was presented at this meeting, will be published separately 
in a later issue. 
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First, we try to provide adequate facilities; a good 
place for men to work—well lighted, comfortable and 
properly heated. Whenever possible new machines are 
purchased—machines that will do better work in quicker 
time with less physical exertion. 

Then we talk safety and have safety supervisors, safety 
committees, safety posters and safety literature, all with 
the idea of influencing the workers to be safe. 

But with all of these things, some shops do not pro- 
duce as well as others and the question is merely one of 
morale and the way the men in the shop react to the 
supervision. Men work for many things besides their 
pay checks. They like to be well treated; like to feel 
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that their work is important; and like to have security 
in their jobs. 

The attitude of the whole shop is in general the atti- 
tude of the boss, because attitude and morale are largely 
governed locally. A railroad is spread out so much that 
the men do not come in contact with the higher officers 
and accordingly get their viewpoints from their immedi- 
ate superiors. No amount of intelligent planning on the 
part of the Superintendent of Motive Power will be ef- 
fective in any shop unless his policies are adequately 
carried out by the supervision in that shop. Therefore, 
good morale is a local matter. Some shops have it; 
others do not. 


Three Kinds of Men 


To be more specific, let’s look at it in a different way. 
All railroad employees might be divided into three 
groups. , 

The first group consists of individual thinkers who 
are very conservative, who realize the financial and eco- 
nomic condition of the railroads and of the country. 
They do their work well, save their money, educate their 
children, are not much concerned in what other people 
do and more than likely do not belong to any labor or- 
ganization. 

Another group is composed of radicals. They are not 
interested in the railroad industry as a whole but are 
out for all they can get individually. They are apt to 
be short-sighted, not recognizing the source of their 
bread and butter. They will vote for the union first, 
the good of the membership second and feel that anything 
that is desired by the railroad management should neces- 
sarily be opposed by the men. 

The third group, which constitutes probably over half 
of the total number of employees, are conservative, like 
their jobs, are more or less satisfied with their working 
conditions and wages, but are willing to go along with 
the crowd when occasion requires and are jnfluenced by 
one group or the other. They take no prominent: part 
in civic or union affairs but at times are dominated by 
the radical group. The attitude of this middle group is 
very important to the railroad as a whole because these 
men are a majority and the backbone of the industry. 
Their attitude is quite dependent upon the way they are 
treated by their supervisors. Here then is a real field for 
constructive work on the part of mechanical supervisors. 

This middle group is either going to look at things 
conservatively and intelligently for the good of all or they 
are going to be dominated by a more or less radical 
leader. 

It is the obligation of the management to see that all 
questions which affect both the men and the company are 
fully explained ; that the facts are presented so that men 
can understand both sides of the questions. 

Some labor organizers frequently have distorted views 
of current questions which often are harmful to morale 
and are not counteracted by the truth. 


Leaders as Well as Foremen 


Railroad supervisors are expected to be leaders as well 
as just foremen. They have access to railroad litera- 
ture, to various periodicals and books that are published 
in which railroad affairs and economic problems are dis- 
cussed. The average workman seldom sees these. If 
the workers are to get such information they can get it 
only through their immediate superiors. 

Railroads should let their employees know the facts 
about restrictive laws, such as train limits bills and so- 
called full crew laws, which are not in the interest of 
safety nor in the interest of the employees as a whole; 
they are purely make-work laws that benefit a small 
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number of railroad employees and do harm to the rest. 

You all know what happens when a railroad is forced 
to cut expenses and what men get the cuts. Men fight 
for security of jobs as well as for increased rates of 
pay. There can be no security of jobs when the railroads 
are continually harassed by ill-advised laws and restric- 
tions and increased expenses. 

Mechanical supervisors, if they are leaders, can see 
that the facts are properly presented to the men with 
whom they work, remembering that there are three sides 
to every question, namely, what we think; what the 
other side thinks; and the facts. The only way to get 
hoth sides to thinking and acting harmoniously is through 
the medium of the facts. 

Thinking men who own their own homes do not want 
their taxes raised as they would be if the government 
takes over the railroads and the railroads no longer pay 
taxes. In many railroad towns and outlying townships, 
the portion of the total taxes paid by railroads is a very 
substantial part of the total. 

Knowing all sides of the question will enable workers 
to use good judgment in their meetings. A labor or- 
ganization should be essentially a democracy wherein the 
workers determine the policy of the organization, and it 
will be a democracy if the workers insist upon their 
rights and upon having a part in the management. If, 
on the other hand, the policies of the organization are 
determined by a small group, then the men have no voice 
and the leaders become czars instead of servants of the 
organization. 

To bring this about, mechanical supervisors must be 
leaders—leaders in thought as well as in action. Their 
influence extends beyond the eight-hour day and it is 
dependent largely on how they conduct themselves dur- 
ing their tour of duty. If they are good managers and 
good executives and have the confidence of their men, 
their influence will be beneficial both to men and man- 
agements. : 

How can supervisors be better managers? Let's 
analyze the situation. As a rule, mechanical officers 
served their time at some railroad shop and became full 
fledged mechanics. It is considered essential that a man 
should know his trade before he can become a me- 
chanical department foreman or officer. 

As a mechanic, he learned many practical things. First, 
he learned something about materials. He did not neces- 
sarily learn the strength of materials as engineers and 
chemists know them, but by dealing with them he learned 
to know the different properties of cast iron, wrought 
iron, steel, brass, etc., and found out which was the best 
for certain uses. 

Then he learned about machines; what work could 
best be done on a planer, slotter, lathe, grinder or milling 
machine. In connection with the use of tools and ma- 
chines, he learned what depth of cut to take, what feed 
to use and what the speed of the machine should be, 
realizing that too heavy a cut or too high speed would 
burn or break the tool. He also learned that a heavier 
cut can be made with high speed tools than with the or- 
dinary kind. He learned that fillets must be of the right 
radius and free from scratches, as fractures develop from 
sharp corners or scratches. All of this knowledge is 
thoroughly universal and definite in its application. 

As a general rule, a machine can do the same work 
today that it did yesterday and last week; the same kind 
of iron or steel can be treated today as it was treated 
last week or last year; and that once a method is de- 
veloped it can be used again under similar circumstances. 
One 8-inch lathe can do the work that another 8-inch 
lathe can do, and in general two similar machines will 
turn out similar results. Nearly everything is standard- 
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ized as to materials and workmanship. One locomotive 
will pull about the same train that another locomotive 
of the same class will pull. ; 

Years ago broken parts that could not be welded in 
the blacksmith shop were thrown away. This was par- 
ticularly true of castings. A broken cylinder meant a 
new cylinder. But in the last few years welding has de- 
veloped to the extent that many parts formerly scrapped 
are reclaimed by welding. Even if the material is not 
broken, weak parts are built up and made as strong as 
before. Of course, the welder learns to use the right 
methods, including the right kind of welding wire, find- 
ing that some wire is better for some purposes than for 
others. The art of welding has progressed to the point 
that makes it possible to save many hours and dollars in 
repairing locomotives. 

At some time or other a vacancy occurs in the fore- 
men’s ranks and one of these craftsmen is selected for 
the job. In place of doing the work himself, his new 
job is to supervise the work of the gang. He has pre- 
viously learned about tools, machinery and materials, 
but the chances are that he knows comparatively little 
about being a foreman. Some men are natural foremen 
and have the ability to supervise the work of others; still 
others have to learn how. Many good workmen make 
poor foremen. The question is simply one of being a 
good manager. 


How to Be a Good Manager 


How does a man go about being a good manager? 
First, he must analyze the job, see what it is all about 
and how he is going to proceed. To illustrate: A fore- 
man was criticized by his superior officer one day for not 
getting out enough work in the flue shop. This fore- 
man was of the old school who used his lungs rather 
than his head. He went into the shop and got his men 
together, bawled them out and told them they had to get 
more work done and speed up to avoid criticism. Im- 
mediately the men speeded up. They worked harder 
and hurried, and some got their fingers pinched. Pro- 
duction did pick up somewhat at the expense of quality. 
Not long afterwards this foreman was replaced with an- 
other man. His attention was called to the flue shop 
and his reply was, “I’ll look into it.” He went down to 
the flue shop and studied it without comment. He found 
the shop poorly arranged. Flues that came in from the 


flue rattler had to be carried to the other side of the 


shop where they were cut off, then carried back to the 
welder. He re-arranged the layout and made it easier 
for flues to progress from one point to another; in fact, 
they all but rolled from one job to the next. The pro- 
duction immediately stepped up. The men did not work 
as hard as before but more work was turned out and 
there were no personal injuries. 

The next step is to lay out the work and plan it so 
that it is in proper sequence. One of the difficult things 
in a railroad repair shop is to keep the shop balanced ; 
that is due to the work running heavier on one engine 
than another. A good shop foreman will manage the 
work and lay it out so that one gang will not be kept 
waiting for materials or keep men in another department 
waiting for his men to get out of the way. 

There should be a general knowledge of the whole 
operation on the engine and the work should be so 
planned that all gangs will work smoothly and no one 
unit will be holding back the rest. It is the supervisor’s 
job to keep ahead of his work. If he does not plan ahead 
his job will run him instead of his running the job. 

The next move is to see who is to do the work. Tra- 
ditionally, the most inefficient workman in the world is 
the plumber who comes to do a job in your house. He 
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comes to see what is required, does his measuring and 
then has to go back to the shop to get his tools and ma- 
terial, while you are paying the bill. Unfortunately, the 
same thing frequently applies to railroad work. The 
men find out what they are going to do and then go to 
the store room or tool house to get their tools. High 
priced mechanics do the work of laborers or helpers. 

Some years ago one general foreman used to stand in 
his upstairs office and look down through a window into 
the shop and if the men were walking reasonably fast 
down the aisle to and from the tool room, he felt that the 
operation of the shop was good. He liked to see motion. 
As a matter of fact, his material delivery system was not 
functioning. Since that time he has learned that it is 
better to have the tools and material delivered to every 
job; and now he is happy when no men are moving down 
the aisle for tools and material. 


Activity No Index of Efficiency ; 

The efficiency of a shop is determined by planning 
rather than by hustle and bustle. Any supervisor should 
know that a man cannot run a mile at the speed of a 
hundred yard dash; that the way to get more work 
done is not to drive men but to make it easy for them 
to do a day’s work smoothly and without fuss and 
feathers, 

Mechanics do not like to do laborer’s work. They 
are perfectly content to work their full time at their 
own trades and they are just as proud of their ac- 
complishments at the end of the day as the foremen are. 
It is the foremen’s job to see that this is possible. 

The next point in proper supervision is the handling 
of men and this is probably the most important of all. 
A good supervisor must be a good manager. He learns 
very soon that men are not like iron and steel and ma- 
chines and tools; that there are no two men exactly 
alike ; that because one man turns out ten units in a day 
is no reason why another man will do it without proper 
training, even though the same machine is used. Each 
man must be trained differently. Many new foremen 
become impatient with men through lack of experience 
in handling men. 

As a matter of fact, there are many things he learned 
while serving his time that should be useful to him as 
a foreman. For example: A cutting tool that loses its 
temper is worthless and so is a foreman who loses his 
temper. In order to temper steel some has to be heated 
white hot, some only cherry red; some pieces of metal 
can be straightened cold, others have to be heated. So 
it is with men. 

It is part of a foreman’s job to see that his men 
understand the reason for the operation. If a workman 
understands the principles behind the work, he will go 
on doing the job correctly day by day without instruc- 
tions. A good foreman will permit a man to use his 
head in developing labor saving devices and improved 
methods. 

Years ago many men were fired—thrown in the scrap 
pile just like broken castings. Now we weld the castings 
and it is a part of the foreman’s job to use the same 
principle with his men. The old practice of hiring and 
firing is obsolete. It is now a case of taking what men 
we have and training them to do the job. In order to 
do this a foreman must be interested in the men and 
have their respect and confidence. He must be fair and 
square and play no favorites. It is a foreman’s job to 
study the individual and figure out what method to use 
to accomplish the desired results. As a mechanic, he 
learned that rounded fillets must be left without a scratch ` 
to prevent a growing fracture. As a foreman, he must 
learn that when he corrects a man he must not leave him 
with a sense of injustice or injured feeling because this 
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will also develop into a growing and lasting fracture. 

Boilermakers know that boilers must be inspected 
periodically, sometimes given a hydrostatic test. Men are 
really no different. A human being needs checking just 
the same as a locomotive boiler, following up with the 
necessary repairs. 

The average man is fairly. easy to handle and responds 
quickly to suggestions. A foreman must be big enough 
to encourage suggestions—not close the door to improve- 
ment. A foreman who “knows it all” is headed for the 
scrap pile. When a workman comes in with a grievance 
it should be carefully listened to. He should be given a 
chance to tell his. whole story, realizing that he will feel 
better after having told it. If there is nothing to the 
complaint the man should be persuaded that such is the 
case. If, however, there is merit to his contention, it 
should be rectified. If it is not rectified, it will grow like 
the scratch in the fillet. 

Those of you who are roundhouse foremen have often 
been called into a huddle to try to locate the reason for 
a locomotive not doing well or the reason for continued 
breakage of parts, and it is to be expected that after 
you have made a careful investigation you finally located 
the trouble and remedied it. Similarly, there are some 
men in almost every organization who are hard workers 
but who seem to get into trouble continually through 
doing their work the wrong way. They are stubborn 
and sometimes ordinary treatment does not straighten 
them out. These cases need special attention and if the 
supervisor can convince such a man that his trouble is 
likely to be caused by acting before he thinks, he can un- 
doubtedly train him to think out what is going to be done 
first and then the job will be done right. The point is, 
we give careful consideration to the inherent defects of 
certain locomotives because of materials or design or 
workmanship and the matter is studied by experts. Do 
you give similar thought to straightening out either fore- 
men or men? 


Handling Men the Supervisor’s Big Job 


Handling the human element is the most important 
job of the mechanical supervisor. Colleges are turning 
out bright engineers who are keeping apace with the 
latest engineering practices and materials. Manufac- 
turers are turning out improved machines and tools. But 
the handling of the human element is in the hands of 
the mechanical supervisors. In some shops on some rail- 


roads this has been sadly neglected. In this respect rail- 
roads are probably behind industry as a whole. 

Once a year most railroads make a budget. Mechanical 
officers ask for new facilities, perhaps for new locomo- 
tives and cars, at least a few new machines, grinders, 
shapers, welders, etc. Possibly in late years most of 
them have been cut off of the list but undoubtedly a few 
improvements have been made. Do you ever attack 
the question of supervision and morale in the same way? 
Have you ever thought out what you need to make an 
improvement, then how to go about getting it and what 
would be its cost? It might be a worthwhile investi- 
gation. | 

In the first place, the boss of the shop must be the 
leader. He must train himself to be a good diagnos- 
tician and a good leader of men before he can act as a 
school-teacher for those who report to him. How can 
this be done? 

There are many helpful sources of information. First, 
there is the experience of older supervision; foremen’s 
training courses; correspondence school courses; in some 
cities there are night courses. There is a surprisingly 
good sample of what can be obtained in the set of six 
little pamphlets which the National Safety Council has 
recently issued, entitled “The Human Side of Safety in 
Foremanship.” They are well written and give very 
practical illustrations of how to influence men along 
the right lines. The cost is nominal and I have yet to 
hear of an officer who has not become enthusiastic over 
them. 

In conclusion, it cannot be emphasized too strongly 
that the proper handling of men and consequent improve- 
ment in morale has not been given adequate attention. 
It is a matter that is causing serious concern to railroad 
managements. The present unrest caused by rival unions 
more strongly emphasizes the hope that our men in 
shops can keep their heads, not be swayed by radical 
propaganda and at the same time use their influence and 
votes toward the end of protecting the industry which 
provides them with their livelihood. 

No railroad can have a greater asset than good fore- 
men and supervisors, with all that they mean to morale. 
And remember that mechanical supervisors are pro- 
moted not because of their ability as machinists and 
boilermakers, but primarily on their ability to lead and 
train men, and their greatest asset is to be known as 
good managers of men. 


Locomotive shops, freight car shop, enginehouse and a powerhouse of the Northern Pacific, Brainerd, Minn. 
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How Long Can We Pat Off Training Men? 


Little has been done to establish standards of 
- intelligence, ability and performance 


By H. J. Schulthess 


Chief of Personnel, Denver & Rio Grande Western 


Let’s not put this off any longer! 

The greatest undeveloped resource we have left on 
our American Railroads today, is the human element. 
Generally speaking, this vast undeveloped resource is a 
veritable gold mine that has not as yet been tapped. 
What is the ultimate goal of any railroad as a whole? 
In my opinion, it is to handle the business it gets most 
expeditiously, most economically, and most safely. With 
our present facilities, the greatest single factor in the 
accomplishment of this ultimate goal is the human ele- 
ment. 

When it comes to material things, the railroads have 
taken the lead among other industries in the setting up 
and establishment of material standards, and we have 
made real progress along these lines. When we buy 
some new motive power, rolling stock, rail, or almost 
anything, we are very particular about the specifications 
of every detail. We know the specifications and insist 
that they be met. We know considerable about the 
crystalline structure of various metals and their actions 
and reactions under varying conditions. We know con- 
siderable about welding various metals. We are con- 
stantly trying to better material things. If a casting or 
some part is found to be weak, we try to strengthen it. 
If some part on a locomotive or car fails, we make an 
exhaustive study in trying to determine why it. failed, 
and we take steps to correct it, so that there will not 
be a recurrence of the same kind of failure. Apply these 
same principles to the human element, if you please, 
and then ask the question, “How much do we know 
about our employes, even those who have been in serv- 
ice for years?” Very little. “How much do we know 
about the human specifications of new employes who 
enter the service?” Practically nothing, except for the 
fact that they passed a physical examination. 


No Specifications for Human Material 


When it comes to the human element, it is sad but 
nevertheless true, that little or nothing has been done 
to set up and establish human standards, such as stand- 
ards of intelligence, standards of knowledge, standards 
of ability and performance. 

how many railroads today, do we have proper 
entrance standards and certain human specifications for 
new employees? If we tried to find out as much about 
a new employee whose services we are purchasing, as we 
do about a machine tool or some other equipment that 
we are about to purchase, I am sure that our efficiency 
would be much higher than it is today. Good tools are 
of little use in the hands of poor mechanics. In the 
hands of good mechanics there is practically no limit to 
their usefulness. 

Have we not failed to recognize the fact that, even 
though we had the best motive power, rolling stock, 
shops, enginehouses, roadbed, track, signal equipment, 
etc., that money can buy, our efficiency and the kind of 
service we render is governed solely by the human ele- 
ment ? 

The human element is the largest single item in any 
railroad budget. It represents approximately 46 cents 
of every dollar of operating revenues received by the 
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Class I Railways in the United States. This item is 
seldom, if ever, discussed in a budget meeting. It would 
seem that the importance of the human element would 
also warrant appropriations for the maintenance of this 
item. We have maintained many locomotives and cars 
on our railroads that have been in service for years, and 
have striven constantly to modernize them by adding 
various new and improved appliances. What have we 
done to modernize the employees who have been with 
us for years? Is it not just as important to modernize 
them? You may say that this is the responsibility of 
each employee. But is it? I think it is the responsi- 
bility of management. Most employees are ambitious, 
and are willing to conform to any reasonable standards 
set by management, if management will take the initiative 
in encouraging them and at the same time make it pos- 
sible for them to conform to the standards set. 

Of all the departments that make up a railroad, I be- 
lieve that the mechanical department is probably the 
outstanding example of the need for new and higher 
standards. We cannot hope to bring about new and 
higher standards, still better leadership, more intelligent 
supervision, and higher skill in the arts of craftsmanship, 
until we have a definite program for attaining these de- 
sirable ends. 

Minor supervision, although intensely interested, can 
do little to bring about such a program except through 
the power of suggestion to the men at the top. The 
best program possible will not function efficiently or ef- 
fectively unless the men at the top are sold on the idea 
and recognize the very important part that the human 
element plays in efficient, economical, and safe opera- 
tion. The success of such a program requires the co- 
ordinated co-operation of every officer and supervisor. 

In order to attain some of the desirable ends men- 
tioned, there are certain fundamentals which must be 
considered and they should be considered in proper se- 
quence. There should be certain entrance standards for 
each class of employee in the mechanical department. 
Each step in promotion may include additional stand- 
ards. 


Apprenticeship Essential for Training Continuity 


It is only through apprenticeship, and proper appren- 
tice training with assured continuity, that we will be 
able continually to set up new ahd higher standards of 
craftsmanship. This cannot be done with the older me- 
chanics now in service. It must be done by the new 
blood injected into the organization. If we want future 
well trained supervisors, we must begin by properly 
training our apprentices today. In order to become a 
real leader a man must first learn to be a good follower. 

Apprenticeship was practically abolished on our Amer- 
ican railroads during the depression, and as a result we 
have a shortage of master craftsmen today. Some of 
the things we did four and five years ago vitally affect 
us today. The things we do today will vitally affect us 
four and five years hence, and even longer. It takes 
approximately four years for an apprentice to serve his 
apprenticeship. Thus, if we are to provide future mas- 
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ter craftsmen for 1942, and from then on, we must start 
the training of apprentices today. 

The most logical and practical way of approaching the 
problem of training locomotive and car-department me- 
chanics and supervisors is to start at the beginning and 
inaugurate an intensive and modernized system of ap- 
prentice training. To attain the desired results, such a 
system must be established on a firm foundation with an 
assured continuity. Due to the fact that the full benefits 
of such a training program are not attained for many 
years, it calls for intelligent, long-time planning. 

The full quota of apprentices under the allowed ratio 
should be maintained. Many mechanical-department of- 
ficers and supervisors have had a mistaken idea that 
there were at times, too many apprentices. They were 
wrong, and I will try to prove it to you. According to 
an accurate survey, which I made personally, and which 
covered several railroads and a period of many years, I 
found that only 36 apprentices out of every 100 inden- 
tured eventually completed their apprenticeships. As- 
suming that the allowed ratio of one apprentice to five 
mechanics was fully maintained—and it was not—on the 
roads on which this survey was made, this would gradu- 
ate only enough apprentices to provide for an average 
yearly turnover among mechanics of 1.8 per cent. The 
normal average yearly turnover among mechanics is at 
least 4 per cent. 

The erroneous impression about there being, at times, 
too many apprentices, was probably formed because 
many railroads did not absorb all of their graduate ap- 
prentices. This was due to the fact that they promoted 
helpers to mechanics and employed new men as me- 
chanics whose only previous experience was as helpers 
on other railroads. This had a very bad effect on the 
morale of the good mechanics and a still more detri- 
mental effect on the morale of apprentices. 

Most railroads now have a ratio of one apprentice to 
every five mechanics, and if our shop craft organizations 
would thoroughly analyze this ratio, they would prob- 
ably ask for a ratio of one apprentice to every four me- 
chanics instead of one apprentice to every ten mechanics. 

Applicants for apprenticeship should be carefully se- 
lected and should be given an entrance examination in 
order to determine their fitness and whether or not they 
have the mental capacity to assimilate technical training. 
In the past, many railroads have taken only those young 
men who have applied to them for an apprenticeship, in- 
stead of going out after the most desirable applicants. 

Many young men who are naturally gifted along me- 
chanical lines and who on their own initiative are at- 
tending trade and vocational schools; who already know 
how to read blueprints and make an intelligent freehand 
sketch; who can tell the difference between a lathe and 
a boring mill; and who are not fooled if someone tries 
to send them after a left-handed monkey wrench, would 
be glad for the privilege of serving an. apprenticeship if 
given the opportunity. * Believe it or not, some of these 
fine young men do not even know about the opportunity 
of apprenticeship on our railroads. No one has told 
them about it. If the supervisor of apprentices will visit 
some of these trade and vocational schools and talk to 
the senior class about the opportunities of apprentice- 
ship, he will have more applicants than he can use. 


Master Craftsmen the Objective of Apprenticeship 


A modernized system of apprentice training should 
give an apprentice every opportunity to learn all 
branches of his trade in order that he may become a 
master craftsman. Shop schedules for apprentices—the 
moving of an apprentice from one operation to another— 
should be worked out for each craft, in line with the 
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facilities at each shop point where apprentices are em- 
ployed. If we want to make master craftsmen, we must 
also give apprentices a thorough and intensive technical 
training, because there are many things which they can- 
not learn by practical experience alone, and they will be 
only about half as efficient if we do not include a tech- 
nical training as a part of their apprenticeship. The tech- 
nical training for apprentices should include a thorough 
training in the fundamentals common to all mechanical- 
department shop-craft work. After completing these 
fundamentals, the training should be highly specialized 
for apprentices in each craft on the technique of their 
craft work. There should be no discrimination between 
crafts. By that, I mean that if there is only one up- 
holsterer apprentice on the railroad, he should be as- 
sured the same thorough training pertaining to his craft 
as a machinist or a car-builder apprentice, in which 
crafts most of the apprentices are employed. 

The training program should include every apprentice 
on the railroad, no matter where located, and should be 
designed so that there is as little interference as possible 
with shop routine. It should be supervised by a com- 
petent, qualified supervisor of apprentices who should 
be on the staff of, and report directly to, the chief me- 
chanical officer of the railroad. Definite records should 
be kept on the progress of each apprentice, both in his 
shop work and in his technical training. In the latter, 
he should be required to qualify on a monthly progres- 
sive study schedule. Each apprentice should be rated 
monthly on his shop work and on certain personal char- 
acteristics by the foremen under whom he has worked. 
This rating sheet should be approved by the general fore- 
man and the master mechanic or shop superintendent. 

After standards of craftsmanship have been estab- 
lished through apprenticeship, then, and not until then, 
can we expect mechanics in the locomotive and car de- 
partments to conform to these standards. The mechan- 
ics then have definite incentives and will respond either 
on their own initiative, or by suggestion, to a post-gradu- 
ate training program outlined by management, provided 
it is practical and is suited to the needs of each mechanic. 

As I mentioned before, we know considerable about 


“If we are to provide future master craftsmen, we must start training 
apprentices today” 
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the crystalline structure of various metals and their ac- 
tions and reactions under varying conditions. How 
much training have we given our supervisors to enable 
them to know something about the actions and reactions 
of the men they supervise under varying conditions? I 
have mentioned that good tools are of little use in the 
hands of poor mechanics. And the same thing is true 
about good mechanics in the hands of poor supervisors. 


Supervisors Need Special Training 


The training of supervisors is the keystone in the 
entire training program. I do not mean that we do not 
have good supervisors, but I do mean that there is not 
a single supervisor who cannot become a still better 
supervisor. 

Again, it is sad but true, that we still promote men 
to supervisory positions very much the same way we did 
50 years ago. Generally speaking, when a man is first 
promoted to a supervisory position, he makes the tran- 
sition over night from an employee to an employer 
without any specialized training in the multitudinous 
problems of supervision and with little, and sometimes 
no, definite fore-knowledge of his new duties and re- 
sponsibilities, and particularly the desirable ends he is 
expected to accomplish in the position to which he has 
been promoted. There should be a definite program 
for the selection and training of understudies for super- 
visory positions, which should also include men now in 
supervisory positions who are considered good material 
for promotion to higher supervisory positions. There 
should be at least two understudies for each supervisory 
position in order that the selection in filling a vacancy 
may be made on a competitive basis.. 

If management on our American railroads will analyze 
the problems mentioned, it is bound to arrive at the 
conclusion that the further development of the human 
element is not only highly desirable but absolutely neces- 
sary if we are to keep pace with progress and keep 
adaptable to meeting constantly changing conditions. 

How long can we put off training men—locomotive- 
and car-department mechanics—supervisors? Only un- 
til the men at the top recognize the wisdom and necessity 
for doing these things and give their whole-hearted sup- 
port and co-operation to such a program. 


The D. & R. G. W. Apprentice Club 


And now I would like to tell you something about 
what the Denver and Rio Grande Western is doing 
along these lines. I am sure you have all heard of the 
“Scenic Line of the World.” I am proud to say that 
the trustees of this railroad, Wilson McCarthy and 


Henry Swan, as well as other officers, recognize fully 
the importance of the human element and are giving 
their wholehearted support and co-operation to the 
program we have started. 

The apprentice-training program mentioned is in 
operation on this railroad and is functioning smoothly 
and efficiently. We have an outstanding apprentice club 
at each shop point where apprentices are employed. The 
apprentices elect their own officers and the meetings 
are conducted by them. One of the things that these 
apprentice clubs accomplish is the broadening of an 
apprentice’s knowledge of railroading in general. The 
principal speakers at these apprentice-club meetings are 
officers and supervisors from the different departments, 
and sometimes representatives of railway supply com- 
panies. The superintendent tells the apprentices some- 
thing about his problems and the work over which he 
has supervision. After he has finished, the meeting is 
thrown open for discussion, and the apprentices are not 
a bit bashful about asking questions. Other division 
officers, such as the master mechanic, division engineer, 
trainmaster, chief dispatcher, division storekeeper, road 
foreman of equipment, various shop foremen, etc., do 
the same thing. At some meetings demonstrations are 
given and sometimes motion pictures and slides are 
shown. These meetings have proved so interesting and 
educational that many of the supervisors and mechanics 
also attend. 

At the last apprentice-club meeting in Denver the 
meeting was attended by the trustees, the vice president 
and general manager, the chief mechanical officer, the 
general auditor, the purchasing agent and general store- 
keeper, the superintendent of transportation, the super- 
intendent of telegraph, the engineer of tests, the me- 
chanical engineer, the supervisor of safety and fire pre- 
vention, the commerce counsel, the valuation engineer, 
the state supervisor of trade and industrial education, 
the principal of the vocational training school, the co- 
ordinator of the Denver public schools, the division 
superintendent, the master mechanic, the trainmaster, 
and many other officers and supervisors too numerous 
to mention, in addition to over one hundred apprentices. 
Have you ever heard of anything like this before in the 
history of railroading? 

All of the things mentioned can be done and I believe 
will be done. While we have made a start, we realize 
that we still have a long way to go, and I hope that in 
the continuation of our work along these lines we will 
always be mindful of the fact that: 

“To know what to do is WISDOM. 

“To know how to do it is SKILL. 

“To do it as it should be done is SERVICE.” 


Freight Car Repairs on the Lackawanna 


Brief description of the methods in a dead-end shop 
where men rather than cars are moved 


By J. Thompson 


General foreman, Delaware, Lackawanna & Western 


I believe it would be interesting to explain the lay- 
out of the Delaware, Lackawanna & Western Keyser 
Valley car shops, located on the outskirts of Scran- 
ton, Penna., approximately 135 miles from New York 
and 262 miles from the western terminal, Buffalo, N. Y. 
The shops were located at this strategic point in the heart 
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of the anthracite coal region as all coal carrying cars 
are handled in and out of this territory. The entire plant 
layout covers 83 acres and comprises seven main build- 
ings, consisting of the machine and blacksmith shop, saw- 
mill, two car repair shops, paint shop and annex. The 
buildings are 33 years old and improvements have been 
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added from time to time and they are still suitable for 
' present requirements. In addition to the above there 
are two auxiliary buildings, one a modern oil and waste 
reclamation plant and the other a brake beam assembling 
and dis-assembling machine, tension rod bending machine 
and a testing machine. 

The storage space provided has a capacity of 500 
cars. 

Recently 450 wood side gondola cars were converted 
to steel-sided gondolas, making them all steel with the 
exception of wood floors and stringers. Following is a 
description of the work. Dead-end shop tracks necessi- 
tate the progressive movement of the men rather than 
of the cars. The first operation is to remove the side 
planks, floor sills and side stakes. 

Next the cars are sent to the steel track where all 
deteriorated parts are removed and renewed, the couplers 
and draft gears removed, inspected and renewed where 
necessary. All other parts are then inspected and re- 
newals made as required, complete reworking of the 
trucks is done at this time, the air brakes are given a 
general overhauling and pipe work completed. All rust 
and scale is removed from the underframe after which it 
is given one coat of red lead. 

The next operation is that the bulb angles, side sheets, 
and stakes are placed in the jig; fitted and riveted ready 
for application to the side sills of the cars. 
` The sides are then lifted by an overhead crane and 
placed against the sills, then fitted and riveted to the 
present steel side sills, end gate and locks are applied in 
this position. 

As the cars pass out of the shops, the underframe 
and sides are sprayed with one coat, which saves a 
day at the paint shop. The cars are then placed in 
another shop for application of wood stringers and 
floors, after which they are placed in the paint shop 
for a second coat of paint, the cars are then weighed 
and stencilled and are then ready for service. 


Rebuilding of 450 Box Cars into Steel Auto Cars 


The operations in rebuilding an 80,000-Ib. capacity 
wood-sheathed box car into an all steel automobile car 
are also interesting and will be described briefly. 

The first operation was to remove the roof, wood side 
sheathing, lining, floors, wood posts, and braces, etc. 

The next move was to place the cars on the steel 
track where all parts were inspected and those found de- 
fective were removed and replaced with new parts. The 
couplers and draft gears were removed, inspected, and 
renewed where found necessary. 

This procedure was followed for all parts of the car. 
All rust and scale was removed from the underframe, 
after which all parts were given a coat of red lead. 
The air brakes were given a general overhauling as well 
as inspection and completion of the pipe work and com- 
plete re-working of the trucks in this position. 

The assembled steel sides were then hung on the car, 
using a locomotive crane. One of the interesting feat- 
ures was that the steel sides were removed from 
the car in which they had been shipped and placed 
directly on the car. The steel carlines, ridgepole and 
purlins were fitted and riveted in a jig located on the 
ground and when completed placed on the cars by a 
locomotive crane. 

In the next operation the car was squared, fitted, 
reamed and riveted. The door tracks were also fitted 
and riveted in this position. 

The floor stringers, floor, side posts, door and corner 
posts, roof, grain strips, end lining nailers and all lining 
was then applied. The application of the safety appliances 
was made while the car was in this position. 

The cars are then sprayed with two coats of paint. 
The door posts and the inside of the steel doors are also 
given a coat of paint. 

The cars are weighed and stencilled, after which they 
are ready for service. 


Mechanical Supervisors and Public Opinion 


Many things can be done to cultivate more friendly - 
relations with the public 


By Roy V. Wright 


Editor, Railway Mechanical Engineer 


Industry—and in a broad way it includes our trans- 
portation system—is on the spot today! In spite of the 
fact that private management in industry and on our rail- 
roads has been unusually successful in developing our 
national resources and giving our people by far the 
highest standards of living of any country in the world, 
much dissatisfaction prevails and politicians and theorists 
are attempting to take over the task of directing and man- 
aging them. Despite, also, the obvious gross inefficiency 
in government administration, some of the railroad labor 


leaders are openly espousing government ownership of 


the railroads; others are not going quite so far, but are 
pursuing tactics, which, if successful, will force more of 
the railroads into bankruptcy and may bring about gov- 
ernment ownership, whether it is the desire and will of 
the general public, or not. Steady heads and courageous 
hearts are necessary on the part of our people, if we are 
to come through the storm safely. 

Many of the railroads have well established depart- 
ments, the objectives of which are to keep the public 
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informed about railroad doings and cultivate a friendly 
spirit toward the railroads. As you very well know, 
the Association of American Railroads recently em- 
barked upon an ambitious program in the attempt to 
demonstrate the advantages of the railroads to the public 
and to bring about more friendly relations. American 
industries are following suit, continuing their intense 
sales advertising programs, but also at the same time 
giving more and more attention to educating the public 
as to their importance in the economic life of the com- 
munities in which they are located and the vital part they 
play in American life as a whole. This new emphasis is 
necessary in the effort to bring about better and more 
intelligent understandings and to prevent unfair legisla- 
tion and regulation, by bringing informed public opinion 
to the support of the industries and holding in check 
unscrupulous and short-sighted politicians and thought- 
less demagogues. 

The great problem in industry and on the railroads is 
to educate the employees as to the actual conditions and 
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some of the handicaps under which their employers are 
laboring, and to inspire and stimulate the employees and 
supervisors to get these facts over to the public. This 
has been accomplished remarkably well in a few places, 
but very little, if at all, in others. In the short time at 
my disposal this afternoon I shall attempt to point out a 
few ways in which the supervisors and foremen can 
render constructive and worthwhile service in this 
respect. 

Too frequently the newspapers and the public have 
little or no appreciation of the number of employees and 
the size of the payroll of a railroad repair shop, or of a 
locomotive terminal, or of a car repair yard; nor do they 
understand the heavy taxes which the railroad must pay 
to local, state and federal governments. 

When the money paid to the employees in a particular 
community is broken down into the amounts spent for 
different kinds of food, or clothing, or rent, or other im- 
portant items—and the newspapers will usually be glad 
to print reliable facts about such matters—it awakens the 
tradesmen and professional men to the advisability of 
doing their part in conserving such an asset. 

The industries of an eastern community recently 
banded together to collect and disseminate such informa- 
tion about their operations collectively; they found the 
press glad to receive such data and to comment upon it 
editorially. Railroad employees and taxpayers organiza- 
tions in some localities have gotten excellent results in 
cultivating a more favorable opinion toward the railroads 
in just this way, but unfortunately, too few groups have 
taken part in such campaigns. 


Plant Visitations 


Probably you do not realize it and quite possibly, also, 
you may not wish to incur the trouble, but considerable 
numbers of the public will gladly avail themselves of in- 
vitations to visit your shop or enginehouse or other fa- 
cilities, or to inspect a new or rebuilt piece of equipment, 
such as a car or a locomotive. This experiment has 
been tried out in a number of places in the past few 
years and with surprising and gratifying results. One 
railroad repair shop has a standing invitation out for 
groups, properly organized and conducted, to visit its 
plant. Many school classes or organizations, such as 
troops of Boy Scouts, have taken advantage of this in- 
vitation. 

A boy or girl, telling at the supper table of his or 
her observations and experience in making such a trip, 
may have a strong influence in making the parents more 
sympathetic and more interested in the welfare of the 
railroad. Such visits are reflected, also, back in the class- 
room, by a desire for more information about the rail- 
roads; and any unbiased study of the conditions under 
which the railroads operate and of their contribution to 
the general welfare of the public, will surely redound 
to the interests of the railroads and their employees. 
There are incidental advantages, also, to such inspection 
trips by the younger people, or by older ones as well. 
The employees are inclined to spruce up and give greater 
attention to the appearance and cleanliness of their ma- 
chines and surroundings, and as you well know neatness 
and cleanliness are usually associated with improved ef- 
ficiency and production. 

Exhibiting New Equipment 

Railroad managements have been amazed at the inter- 
est which the public has taken in the new streamline 
trains when they have been placed on exhibition, or even 
in new or rebuilt cars and locomotives of the ordinary 


. Here is a great potential asset, which has been 
lying practically dormant, for making people railroad- 
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minded, and yet it can be realized upon with compara- 
tively little expense. The difficulty, as I see it, is that 
we have construed our responsibilities too narrowly. We 
have concentrated on repairing and maintaining the equip- 
ment and have lost sight of the fact that in our own selfish 
interests we have a real selling job to do. If we do not 
all do our little part in cultivating a more intelligent and 
favorable public opinion toward the railroads, this vital 
and fundamental part of our national transportation sys- 
tem may function so poorly, because of lack of public 
support, that our jobs and those of great numbers of 
employees may be seriously jeopardized; indeed, I have 
so great faith in the important part that the railroads 
play in our national economy that I truly believe the 
public will be the principal loser, and this largely be- 
cause we have failed in properly educating and cultivat- 
ing it. 
Support from Railroad Fans 


I wonder how closely you have followed the develop- 
ment in many sections of our country of running special 
trains over week-ends to visit railroad facilities. Such 
trips have been largely inspired by outsiders; indeed, it 
was rather.interesting to note the reluctance of some rail- 
road managements in meeting the demand for such tours. 
It has been a revelation to find the great number of 
people, not boys and girls, but grown-ups, including men 
prominent in business and professional life, who seem 
to find as much satisfaction in making such trips as 
does the small boy in visiting the circus. Moreover, most 
of them have a surprising knowledge and understanding 
of the different types of equipment and facilities and 
their details. It may be a hobby with them, but they 
certainly do go to the bottom of things and many of them 
are simply “nuts” on the railroads. I have known some 
of them—not railroad employees, mind you—who will 
not buy materials that they know are not shipped by 
railroad. Surely such people are well worth cultivating, 
but are you doing so? 


Railroad Model Makers 


There is another class closely allied to these railroad 
fans, and that is the model makers. Recently in a city 
of about 150,000 inhabitants, I found a group of 57 
of these model makers, with a well-equipped headquarters 
in a factory loft. Incidentally, they were much dis- 
turbed because of the delay, due to economic conditions, 
in the revision of the Locomotive Cyclopedia. Most of 
them were engaged in making models of railroad equip- 
ment. Apparently they have different grades of mem- 
bership, just as do some of our engineering societies, 
depending upon their proficiency and the standards to 
which they have advanced in making models of railroad 
equipment. 

A nuisance, you may say, if they bother you too much 
for information about the details of your equipment, but 
what an asset they may be in fighting with the legislators 
and demagogues for a square deal for the railroads. I 
have found some of them who could make a more ef- 
fective and logical defense of the railroads than most 
railroad men—yes, than many railroad officers—and it is 
all the more effective because it comes from men not 
dependent on the railroads for a livelihood. Use your 
imagination and in dealing with such men recognize their 
potential possibilities as friends of the railroads. 


Railroad Employees and Taxpayers Associations 


There has arisen in recent years a movement which 
we must not overlook and which is deserving of our 
support. Numerous railroad employees have awakened 
to the fact that a politician who is supposed to be in 
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favor of organized labor, but who at the same time does 
everything he can to put the railroads out of business, 
is a mighty poor friend of the working man on the rail- 
road. In short, railroad employees are beginning to un- 
derstand that, if they want to keep their jobs, they 
cannot continue to vote for candidates simply because they 
are pro-labor, but they must also demand that they be 
pro-railroad as well. That is to say, a candidate to be 
a real friend of organized railroad labor, has got to be a 
man in favor of regulating competing agencies of trans- 
portation. He must an opponent of excessive ex- 
penditures on highways and waterways. He must favor 
the Pettengill bill to abolish the long-and-short-haul 
clause of the Interstate Commerce Act. He must favor 
adequate fees for the use of public highways by com- 
mercial motor vehicles. 

If a politician does not stand with the railroad working 
man on these questions, but still claims to be in favor of 
high wages and favorable working conditions on the 
railroads, then he is simply offering the railroad employee 
a fancy piece of frosting with no cake underneath. Be- 
cause high wage rates and short hours on the railroad 
mean nothing unless there are some railroad men work- 
ing under those conditions; and railroad men will not 
be working under these or any other conditions if the 
bulk of railroad traffic is unfairly diverted to the high- 
ways and waterways. 

I say that the railroad employees are waking up to this 
situation and that as a result of their waking up the 
handicap fo the railroad industry having no vote will 
soon be a thing of the past—provided, that is, that the 
employees are given a reasonable opportunity to organize 
politically for the defense of railroad traffic and railroad 
employment. 

Five or more years ago there began to be organized 
in various parts of the country organizations of railroad 
employees known variously as “Railroad Employees 
and Taxpayers Associations,” “Ship by Rail Clubs” and 
“Railway Employees and Citizens Leagues.” These or- 
ganizations met with varying success. Usually where 
the organizations received the sympathetic co-operation 
of railway managements, they were able to play a sub- 
stantial part in getting on the statute books favorable 
legislation for the adequate regulation and taxation of 
railway competitors. Just to cite one example—Ken- 
tucky—railroad employees, both organized and unor- 
ganized, working in complete harmony with railway 
managements, were largely instrumental in getting on 
the statute books a law which prohibited trucks of over 
nine tons gross weight from the highways in that state. 
Similar legislation has been secured in other states by 
the same procedure. 

Some managements have been unduly afraid of these 
employee organizations, fearing that they might be used 
for anti-railroad purposes, such as full crew laws and 
the like. Similarly, some of the labor executives have 
been suspicious of this activity for fear that it would be 
used against the labor organizations. 
matter of actual experience, in those states where the 
managements and employees have dealt frankly with 
each other, recognizing that they had some interests 
which were not mutual, both sides agreeing not to use 
this joint effort for any selfish partisan purpose, the plan 
has worked out without any cause for criticisms by 
either organized labor or management having arisen. 

It is my belief that railroad managers and supervisors 
should give every aid which they consistently can to 
legitimate efforts on the part of employees to protect 
their jobs by political action in defense of the railroad 
industry. If the managements will play on the square 
with the employees and organized labor in a movement 
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However, as a 


of this kind, I believe they will have no difficulty with 
these organizations developing in an anti-management 
direction. 

Certainly the railroad industry is today a target for 
all kinds of unfavorable political action. An industry 
cannot defend itself or command the respect of poli- 
ticians unless it has some votes to back it up. Where 
can the railroads hope to get the necessary votes if not 
among their own employees? The alternative of dis- 
couraging employees in this activity and allowing the 
situation to drift, is one of certain disaster for the rail- 
roads, because highway and waterway competitors have 
got votes and are using them against the railroads. If 
the railroads will not co-operate with their employees to 
have the employee vote used in behalf of the industry, 
then the outlook is black indeed. 

Right here in Illinois there is one of the most active 
of these employee organizations. They also are operat- 
ing in perhaps a dozen or more additional states. I can 
think of no better way in which the members of this 
association could exert themselves for the preservation 
of the railroad industry than to get acquainted with em- 
ployees who are interested in activities of this kind, and 
co-operate with them in every legitimate way. 


A Good Advertisement 


In the statement which I am about to make I beg of 
you not to misunderstand me. It is not my purpose to 
criticize, but rather to attempt to make helpful and con- 
structive suggestions. Anyone who was a close observer 
of railroad activities during the depression years could 
not but be impressed by the loyalty and the dogged per- 
sistence with which the supervisors and foremen in the 
mechanical department fought against heavy odds for- 
the preservation of the railways. For this they are en- 
titled to the greatest amount of credit. 

With this appreciation as a background, let me state 
that one of the best assets in building good will toward 
an institution is a body of capable and satisfied em- 
ployees. You may argue that wages and working condi- 
tions are largely beyond your control, since they are ar- 
rived at by collective bargaining processes, and that 
these are important factors in making for satisfied em- 
ployees. You cannot sidestep the fact, however, that 
the supervisors in charge of the shops and the various 
departments are really the vital factor in building up 
the morale of the group under their direction. What 
about you, yourself? Are you a successful administra- 
tor? Are you constantly studying and striving better to 
understand your men and to educate and inspire them 
to more intelligent effort? What about your shortcom- 
ings and faults in dealing with other people? What are 
you doing to overcome these shortcomings and to im- 
prove your performance in contacting with your associ- 
ates and your subordinates? 

Walt Wyre is one of the very few writers in railroad 
technical publications, who has the ability to dramatize 
and present important facts about railroad operations 
and practices in story form. Walt Wyre made good as 
a journeyman after a strenuous apprentice training. 
Later on, when he wanted to take up literary work in 
his spare time, he faced certain facts fairly and squarely. 
It had taken him four years to complete his apprentice 
training in his trade and then he was only just well 
started. He decided that it would take at least that 
much time to train himself as a writer and start to 
capitalize on his product, and he went at it in that spirit. 
He had natural talent, but he has made good in becom- 
ing a master in his art by hard and careful study and 
critical attention to details. 

Most foremen and supervisors worked hard to mas- 
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ter their trades as craftsmen, but have they given an 

equal amount of study and thought to the art of direct- 

ing. the human element—a far more complicated and 
ifficult problem than that of dealing with materials? 


The task of successfully directing the human element 
is a real art and profession, although this has not been 
recognized as widely as it should have been. The rules 
of the game, or the fundamental principles, are now 
thoroughly well understood. It is true that much de- 
pends upon the native ability of the supervisor, but 
much also depends upon understanding the art and of 
knowing how to practice it. There are plenty of oppor- 
tunities, if one is on the alert to learn of these principles 
and how they. should be applied. Good books, study 
courses, classes and discussion groups in foremanship 
and other means, are at hand. I have seen foremen who 
were only just getting by, speed up and make real records 
when they undertook studies of this sort. 


Interest Yourself in Community Affairs 


One fine thing about many of our railroad supervisors 
and employees is that they are unusually good citizens, 


and because the railroad is judged in the local community 
by its representatives, its reputation is thereby enhanced. 
Then, too, foremen and supervisors who come in con- 
tact with other people active in civic affairs, are in a 
position more or less informally to interpret the policies 
of the railroads and its needs to these people. We live 
in a democracy, and in the last analysis the people rule. 
A democracy in these days, however, must be repre- 
sentative and the responsibility of governing the com- 
munity must be largely entrusted in the hands of a com- 
paratively few key people. Railroad supervisors inter- 
esting themselves in and taking part in community af- 
fairs, not only make an impression upon the entire com- 
munity, but will naturally contact more intimately with 
the leaders in civic affairs, who can be most helpful, if 
they have a proper understanding of railroad condi- 
tions. 

I might go on in great detail, but I think I have said 
enough to indicate that there are almost numberless op- 
portunities for railroad officers and supervisors to con- 
tact favorably with the public and to assist in bringing 
about better understandings and more friendly relations 
between the railroads and the public.. 


‘Can Modern Machine Tools Cut Repair Costs? 


Costs could be cut with the aid of studies and operation 
records to determine logical replacements 


By L. H. Scheifele 
Tool and Material Supervisor, Reading Company 


The question “Can Modern Machine Tools Cut Re- 
pair Costs” could be positively answered in a few short 
sentences and be justified and proven by the experiences 
of many present day users of modern machine tools. 
However, before deciding and recommending which of 
existing old machine tools should be replaced with mod- 
ern equipment, the requirements should be carefully 
studied. 

How should this study of requirement be approached 
and what should be the deciding factors governing the 
purchase of new equipment. First, we should study our 
entire operation. Select the key machine in this opera- 
tion and determine whether or not this machine is pro- 
ducing to its maximum capacity. Having satisfied our- 
selves on this point, the next thought should be, will a 
modern machine tool improve production, if so is there 
sufficient volume of work available to justify its pur- 
chase? Many of us who have been associated with 
machinery most of our lives, have an innate love and 
admiration for a new machine tool lately designed and 
equipped with the latest mechanical features. Because 
of this natural attraction we are very liable to recom- 
mend such a machine tool out of sheer admiration for 
its mechanical appeal, without properly considering 
whether or not we have sufficient volume of work to 
warrant its purchase. 

Having studied the key operation, the next thought 
should be, how will the existing supporting or minor 
machine tools fits into a program faced by a’ modern 
machine tool. This factor should be handled. in the 
same manner as previously discussed when considering 
the key operation. 

Having decided which machine tools should be re- 
placed with modern equipment, the next thought is 
which of the many new types of modern machine tools 
will best fit into your program. 
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All of us who are charged with the supervision of 
machine tools or their operation, should be continually 
scouting for improved methods and equipment. Unfor- 
tunately, this phase of our work is sometimes suppressed 
by company policy or by our own, allowing matters to 
take their course, attitude. 

And now, if you will pardon me, I would like to relate 
the experiences of the Reading Company in connection 
with a comparatively recent machine-tool replacement 
program. 

I need not remind railroad men that along with all 
other industries the railroads were very drastically af- 
fected by the recent business depression. Consequently, 
it bécame essential that economies be effected in all 
departments of railroad organization. Maintenance of 
equipment ratios were trended downward, while at the 
same time operating efficiency and equipment design were 
trended upward. The Reading Company accepted this 
challenge of a new era, and sought ways and means to 
meet these two opposite trends. In order to do its full 
share in effecting economies, the Motive Power Depart- 
ment of Reading Company made a survey of its entire 
machine tool equipment, beginning early in 1933. This 
survey disclosed there were 730 machine tools in the 
Reading Shops whose average age was 30.9 years. 

Having carefully studied the machine tools on key 
operations as well as those on supporting operations, 
it was quite obvious to us that we could not produce 
quality workmanship and effect the necessary economies 
with this type of machine tool equipment. Quality work- 
manship, more than ever is essential to meet higher train 
speeds safely and to reduce road failures. Both of these 
factors improve efficiency and assist in attracting busi- 
ness. Economies and consequent earnings are essential 
in order that those who finance railroads and industry, 
may remain interested. 
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What Equipment Can Be Replaced? 


The next problem was to decide which of the obso- 
lete machine tools should be replaced first. This prob- 
lem was attacked by studying modern machine tools in 
operation in other railroad shops and kindred industries ; 
also by visits to various mechanical shows and working 
exhibits. The data obtained from these sources provided 
the necessary basis for an intelligent machine tool re- 
placement recommendation and estimation of savings 
which could be effected. 

A program recommending the scrapping of 50 machine 
tools, whose average age was 33 years, and the purchase 
of 37 machine tools at an estimated cost of $227,000, 
was submitted to the management. The savings, based 
on full time operation, i.e. 26 double-shift working days 
per month, which could be effected with the 37 machine 
tools recommended, was estimated as 26 per cent. This 
program was approved March, 1935. Specifications 
were drawn up and after analyzing many bids, requisi- 
tions were submitted during June, July and August of 
1935. All 37 machine tools were purchased and in oper- 
ation by March, 1936. These machines are equipped with 
various types of cutting tools, each chosen after detail 
study had proved it to be the most economical for a 
particular operation. 

This might appear to be the happy completion of a 
fine program. However, we were still confronted’ with 
the problem of properly manning the new equipment 
efficiently in order that their potential savings over the 
old equipment, might be realized. The ranks of the 
young mechanics who are most readily adapted to 
changes in practice and machine tool operation, were 
depleted on account of seniority rules governing reduc- 
tion of personnel made necessary by business conditions. 
Also the apprentice system was inoperative for the same 
reason. However, by patient supervision and instruc- 
tion, the older mechanics were trained to operate the 
new machine tools efficiently. 

The natural question at this point, no doubt, is what 
actual savings have been effected with the 37 new ma- 
chine tools, how were they arrived at, and how do they 
compare with the estimated 26 per cent return, based 
on full time operation? 

The first year’s required operation of the new machine 
tools was only 43 per cent of full time operation. In 
spite of the shortage of work and the fact that workmen 
had to be gradually accustomed to new methods and 
tools, the actual savings was 17 per cent. You’ can 
readily see that were full time operation available, a 
savings of approximately 39 per cent could be effected. 
To date, at no time have these machines worked more 
than 48 per cent of full time operation, however, the 
average monthly savings to date have been 20 per cent. 
At the end of July, 1937, the accumulated savings was 
$71,319.79. This is 31.4 per cent of the original invest- 
ment of $227,000. 

These savings were determined by placing a produc- 
tion form on each machine. These forms are collected 
daily and compared with production obtained from the 
old machines which they replaced. 

I would like, at this time, to refer to several machine 
tools which are outstanding when compared to old equip- 
ment which they replaced. 

The Reading shop is equipped with three vertical rotary 
table milling machines, two of which are approximately 30 
years old, and one modern machine with a 54-in. table. 
It requires 24 hrs. to machine two passenger-truck equal- 
izing bars on the old machines. The same items are ma- 
chined on the new machine in 8 hrs. 

Locomotive main-cylinder packing rings are machined 
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on a modern vertical boring mill equipped with side head 
at 100 ft. per min. on the rough cut and 150 ft. per 
min, on the finish cut. The machine previously used 
for this work could only be operated at 60 ft. per min. 
and frequently failed at this speed. 

Metal spray equipment consisting of a steel grit blast 
cleaning cabinet, spray booth, two spray guns and a 
converted engine lathe was installed August, 1935, at 
an approximate cost of $2,800.00. To date the ac- 
cumulated savings effected with this equipment is 
$6,689.60. 

In addition to the program just referred to, the fol- 
lowing additional tools were purchased during the last 
four vears. Ninety-nine portable pneumatic tools, 31 
portable electric tools, such as drills, screw drivers, nut 
runners, etc., 54 miscellaneous machine and portable 
tools. 

Some of this equipment has paid for itself in six to 
twelve months. 

There is one example of an electric crane truck cost- 
ing $4,800.00 assigned to a Reading Company engine- 
house, that has paid for itself after 13 months operation. 
There is another example of four pneumatic impact 
wrenches costing $1,000.00 that have effected an ac- 
cumulated savings of $4,832.00, in two and one-half 
years. 

During the last four years we have also converted a 
considerable number of lineshaft-drive units to individual 
motor drives. Eighty-four machine tools have been so 
converted to date. 


Results of Improvements 


As the result of this improvement, nineteen 50-hp. 
lineshaft motors, and 1025 ft. of lineshafting have been 
retired. In addition to lowering the cost of machine 
tool power, the removal of lineshafting, line shaft hang- 
ers, column brackets, lineshaft motors and countershaft 
timbers has eliminated the maintenance cost on these 
items and greatly improved the general appearance of 
the shops. 

The experiences I have just related are amply bom 
out in other railroad shops as well as in other industries. 
All of us have a daily example of an outstanding achieve- 
ment brought about by modern machine tools—the auto- 
mobile. More comfort and safety is built into this prod- 
uct than ever before and at a lower cost to the consumer. 
This was made possible by modern machine tool equip- 
ment. Recently a prominent figure in the automobile 
industry made the following statement over a nation-wide 
radio hook-up: During the last eight years $175,000,000 
worth of equipment was scrapped by his company and 
replaced with $217,000,000 worth of new equipment. 
The result of this policy was increased earning capacity 
of their employes and lower cost of the finished product 
to the consumer. 

I would like again to emphasize the importance of 
careful study before submitting recommendations for the 
purchase of new machine tools. Bear in mind that the 
men who have the authority to grant an appropriation 
for such expenditures are not always mechanical men, 
consequently, the recommendation should be clearly set 
up in a business-like fashion. The age, condition and 
productive capacity of the old equipment should be stated. 
The new equipment should be described in detail and its 
mechanical and economic advantages clearly stated. 

After the new equipment is purchased and in opera- 
tion, keep accurate records of what has been accom- 
plished in the way of savings or improved workmanship. 
The data will be invaluable when requesting future new 
machine tool equipment. 
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Accident Prevention in the Mechanical Department 


Supervisors are key men in training employees—Safety 
committee an important factor 


By R. C. Helwig 


Safety Agent, Delaware & Hudson 


There is no cure-all for accidents; there is no beaten 
trail to safety and there is plenty of room for improve- 
ment in our own operation as well as in our accident 
prevention results. 

It is generally recognized on all railroads, in fact in 
all industries, that supervisors are the key men in pro- 
curing co-operation among employees, which is necessary, 
not only for the prevention of accidents, but for general 
efficiency in operation as well. Men appointed to super- 
visory positions should fully realize their responsibilities, 
not only in quantity and quality production, but in eco- 
nomical and safe production as well. They should have 
the ability to detect unsafe practices and correct them 
before the accident happens. Just because an operation 
has been performed many times without accident does 
not imply that it is a safe method and many accidents 
are caused by following presumably safe practices which 
were actually unsafe, but the hazards of which had not 
been detected. © 

When a severe injury or a fatality occurs in any shop, 
the executives of that plant are always keen to do some- 
thing drastic about accident prevention to avoid a recur- 
rence. However, when a comparatively minor injury oc- 
curs, the fact is often overlooked that the seriousness of 
the results of any accident has nothing whatever to do 
with its cause and therefore, with its prevention. In 
other words, the serious injury and the minor injury 
are usually the result of exactly the same cause and both 
are important as an indication of the effectiveness of 
your accident prevention program. 

After all, just what is an accident? Is it not something 
that happened when you did not think it was going to 
happen? An accident is really a mistake coming to 
light, and an injury is the result of an accident. Acci- 
dents do not always injure people. Statistics show us 
that there are about 30 accidents to equipment or ma- 
terial to every one that even slightly injures a human be- 
ing and that there are about 300 minor injuries on the 
average to one lost-time injury. Strange things happen. 
One man may fall 30 feet and escape with a few bruises. 
Another man may slip on a grease spot on the floor or 
trip over a water hose and fracture an arm or a leg. 
After the accident happens, you can’t control the severity 
of the injury. To prevent injuries we must prevent 
accidents and the plant that practices good continuous 
safety work the year around, directed at minor accidents 
that occur with more or less frequency in any plant, 
automatically prevents most serious and fatal accidents. 


The Work of the Safety Committee 


On the Delaware & Hudson, in all of our larger shops 
and enginehouses, we have safety committees, probably 
organized along the same general lines as the committees 
on your respective railroads. The usual plan is to ap- 
point a safety committeeman for each foreman’s gang and 
it has been my experience that each safety committeeman 
is just as active and efficient, so far as accident preven- 
tion is concerned, as his immediate foreman wants him 
to be. In other words, I believe that most of us want to 
do what our particular boss wants us to do and that gen- 


Railway Mechanical Engineer 
OCTOBER, 1937 


erally the foreman’s attitude toward accident prevention, 
as in other things, is reflected by the men working under 
him. For that reason I believe that the supervisor must 
show by his attitude and actions that he is 100 per cent 
for safety. This is very important. Can you reasonably 
expect a man working for you, to carry out safety instruc- 
tions, if you do not yourself demonstrate by your own 
actions, that these instructions are not only practical but 
important? The men working for you are more apt to 
do what you do rather than what you tell them to do. 

A safety committeeman, properly guided by the fore- 
man, can be of considerable help to him, in setting up a 
proper organization to prevent accidents to the men under 
his supervision and after all, successful accident preven- 
tion, is largely a question of proper organization. Our 
foremen know that if an accident happens to a man under 
their supervision they are held responsible; on the other 
hand, if the men under their supervision work without 
accidents, they receive the credit for the performance. We 
feel that a safety record, whether it is good or bad, is 
the record of the men who made it. It has been our 
experience that the foreman who considers the safety 
committeeman as his assistant in preventing accidents 
to the men under his jurisdiction, has been most suc- 
cessful in his accident-prevention program. 

To illustrate: Some of our foremen made it a prac- 
tice to take their safety committeemen into their con- 
fidence and found the opportunity to discuss with them, 
for a few minutes each day, ways and means of increas- 
ing the interest in safety of the men in their gangs. They 
also solicited from the safety committeemen, any sug- 
gestions they might have to offer along this line. Where 
this method was followed, it was surprising to note the 
better feeling and greater interest in safety, that de- 
veloped, with the result that now, pretty generally, this 
plan is carried out by the foremen. 


Gang Meetings 


Another plan which was started by the supervisors at 
one of our larger shops and which is now pretty gener- 
ally carried out over the whole railroad, is for the fore- 
man and safety committeeman to hold a meeting with 
the men under their jurisdiction, at regular intervals. 
This varies, in different locations, depending on the need 
and local conditions, from a 10- or 15-minute meeting 
each week to a 30-minute meeting each month. At these 
meetings, safety matters of interest to the men in their 
particular line of work are brought up and discussed and 
suggestions by the men, for eliminating hazards in their 
work, whether from unsafe conditions or practices, are 
encouraged. It has seemed to us that greater benefit is 
derived from these meetings when the discussion is lim- 
ited to the members of the particular group, so it is only 
very rarely, and then only for some special reason, that 
the members of the safety department or other officers of 
the department involved, attend and talk at these meet- 
ings. In the first place, the foreman and the safety com- 
mitteeman feel that this is their meeting and the re- 
sponsibility for its success is theirs. In the second place, 
the general discussion on subjects which may come up 
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is usually more free when only the members of a par- 
ticular group who continually work together are present. 
The minutes of these meetings are recorded and for- 
warded to the division officer in charge of the particular 
shop or enginehouse. 

At one of the larger enginehouses we found that about 
three-fourths of the accidents were occurring on the two 
night tricks—namely, the 3 to 11 and 11 to 7. In view of 
the fact that about two-thirds of the total number of 
men were employed on the 7 to 3 trick, it seemed as 
though the night tricks, with one-third of the men and 
three-fourths of the accidents, were having more than 
their fair share of the accidents. There was a safety 
committee in operation at this point which met at a speci- 
fied day each month at 1:00 p.m., and which included 
representatives from the 3 to 11 and 11 to 7 tricks, but 
the large majority of the members, were from the 7 to 3 
trick for reasons which you can readily understand. The 
master mechanic decided to organize, what he called, a 
night safety committee, composed only of men from the 
3 to 11 and 11 to 7 tricks. The meeting, held separately 
from the day committee, was called for 10:00 p.m. by 
the master mechanic, who presided as chairman. The 
safety committeemen, who ordinarily went to work at 
11:00 p.m. came in an hour earlier to attend this meeting 
and the 3 to 11 members of the committee, were held 
over until the meeting was concluded. In a very short 
time after this committee was organized, the large num- 
ber of accidents on the two night tricks stopped and the 
injuries per man hours worked on the night trick is just 
as low or lower than on the 7 to 3 trick. 


No Printed Rules 


On our railroad we do not have printed safety rules. 
Without entering into any discussion as to the advan- 
tages and disadvantages of printed safety rules, I might 
say that I have been asked by supervisors from other rail- 
roads where safety rules were in effect, “How do you 
apply discipline for failure to observe safe practices?” 
The answer obviously is, we don’t. However, when I 
first came to work on the Delaware & Hudson, 24 years 
ago, one of the first things I learned was, that a man was 
expected to do as he was told and when he refused to do 
as he was told, he automatically severed his connection 
with the company. That still holds true, and an employee 
must carry out the instructions of his superior, whether 
those instructions apply to accident prevention or other 
things in connection with his work. It is true that in 
rare instances, discipline has been applied by the proper 
officers for flagrant violations of safety instructions given 
by the foreman for the necessary protection of a man do- 
ing certain kinds of work. In such instances, discipline 
was administered not for failure to comply with safety 
rules but for failure to carry out the instructions of his 
foreman, or in other words, for insubordination. 

It seems to me that it is ridiculous for us to assume 
that a man on our railroad, or any other railroad, gets 
hurt on purpose. He gets hurt because he or someone 
else has made a mistake and it is through an organized 
educational program that we must try to avoid these 
mistakes. The other day I heard a definition for educa- 
tion which appealed tome. “Education is anything which 
helps to reduce the cost of experience.” It seemed to 
me that that is an especially appropriate definition for 
safety education. 


The Problem of the Hundredth Man 


A long time ago, one of our company surgeons told 
me that from his experience he had learned that you 
could get along with 99 out of every 100 men simply 
by being decent to them and by treating them fairly. The 
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other one man out of the 100, he said, does not under- 
stand that kind of treatment and must be talked to in a 
language that he can understand. 

With the average workman, it is not difficult for the 
foreman, by the use of tact and a friendly attitude, to 
impress upon him the importance of everybody pulling 
together to keep men from being injured. A supervisor 
has a limited number of men and by constant effort will 
soon have built up a group of men who will take pride 
in the good safety record of their department and will 
put forth considerable effort to maintain it. Perhaps this 
will not include every man under his supervision, but 
this safety group which he has built up will eventually 
take care of the others who have not as yet been con- 
vinced. 

The next question which naturally arises is “What to 
do about the fellow who is difficult to reach by ordinary 
methods—this one man in a hundred who has to be 
talked to in a different language that he can understand ?” 
This is a rather difficult question to answer because it 
is impossible to lay down a hard and fast rule as to the 
reaction of each individual under given circumstances. 
Each case of this kind, I believe, is a problem in itself, 
which requires study on the part of a supervisor who 
is personally familiar with the man. One of the things 
which we have found worth while is an arrangement 
whereby any safety committeeman, who feels that it will 
help him in his accident-prevention work to have some 
fellow employee sit in at one of the safety committee 
meetings as a visitor, can make either a written or verbal 
suggestion to the chairman that he be invited to attend 
the meeting. The chairman then notifies the man to be 
present at the next meeting. When he gets into the 
meeting he is not “bawled” out nor belittled in any way, 
but the chairman explains to him that he has been invited 
to sit in as a visitor to find out what the safety committee 
does so that he may be able to assist the committee in 
their program of preventing accidents in his particular 
department. He is asked to offer any suggestions that 
might occur to him and frequently does so. Sometimes 
the man is appointed as a regular member of the com- 
mittee and it is the usual experience, that once con- 
vinced, he boosts just as hard as he previously knocked. 

We have also found that getting three or four other 
men in the department besides the foreman and safety 
committeeman—this safety group which the foreman had 
built up in his department—to broach the subject of ac- 
cident prevention tactfully whenever the opportunity of- 
fers will very often help to convince the fellow who is 
inclined to be a little stubborn. 

Of course, we do have the fellow who it seems prac- 
tically impossible to convince by any of these methods. 
Sometimes it is necessary for the foreman to say to this 
man—‘Bill, you are a dangerous man to have around— 
We have all tried to help you but you don’t seem to be 
willing to go along with us—I am afraid you are going 
to injure seriously yourself or someone else in the depart- 
ment and I have come to the conclusion that I can no 
longer assume the responsibility for your actions. You 
ring out and go in and see the general foreman.” The 
general foreman talks to the man and sometimes takes 
him in to the division officer in charge at that point, 
who discusses the situation with the man and his fore- 
man and in a day or two, the man is usually back on his 
job with an entirely different attitude, receiving very 
little sympathy from the other men in his department 
who feel that he deserved whatever he received. 


The Goggles Problem 
Perhaps another thing which causes difficulty in our 
accident prevention program is the fact that sometimes 
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supervision and safety officers are so thoroughly con- 
vinced in their own minds that certain safety devices are 
necessary that they fail to build the necessary foundation 
before issuing a mandatory order. To illustrate: Most 
of the officers and supervision on our railroad are thor- 
oughly sold on the idea of eye protection, and in practically 
every car shop on the railroad, it is mandatory for em- 
ployees to wear goggles at all times while on duty, with 
a certain few exceptions such as upholsterers and paint- 
ers who do not work at places where there is an eye 
hazard. This was not accomplished without many months 
of preliminary educational work on the part of super- 
vision, members of safety committees and others inter- 
ested. This preliminary work was necessary in order 
to get the majority of the workmen in the same frame 
of mind as those mentioned, namely, that the use of 
goggles at all times was a necessary precaution, not only 
for the man who might be cutting rivets or chipping 
metal but for every other man working in or passing 
through a shop where such operations are performed. 

We recently had a piece-work inspector who was 
saved the loss of an eye or at least a serious eye injury 
while checking a car in one of our larger shops when 
a shim which was being driven in a door bar ratchet by 
a car repairer flew and struck the lens of his goggles. 


To give you another illustration, an appurtenance inspec- 
tor in an enginehouse went up on top of a locomotive to 
oil and inspect a bell ringer. When making this inspec- 
tion, he gave the bell a turn while his face was still 
quite close to the bell ringer. Something scraped across 
his goggle lens and cut a gash an inch and a half long on 
his face below the goggles. Investigation developed thai 
one strand of a double-strand wire, fastened to the bell 
for the purpose of ringing the bell by hand, had broken 
and was sticking out unnoticed by the inspector. The 
wire made a deep scratch across the lens of the goggle 
and this inspector told me that he was sure that, had he 
not been wearing his goggles, despite the fact that at the 
time there seemed to be no apparent eye hazard in- 
volved, he would have sustained a very serious eye 
injury. 
Don’t Fall Off | 

I do not recall who first said “Safety Promotion work 
is like riding a bicycle, stop peddling and you fall off,” 
but it is a thought which might well be kept in mind. 
It is not what you did yesterday or the day before, or 
last week, or last year but what you do today, tomorrow 
and next week, and next year which will decide the suc- 
cess of your accident-prevention program. 


Open Forum Session 


Hot journals, long runs, tapered bolts and low stocks 
among the subjects of interest 


The entire three-hour session on Wednesday morning 
was devoted to an open forum during which the discus- 
sion centered around questions which had been submitted 
by the members. The first question had to do with the 
methods used on different roads for combating the prob- 
lem of hot engine truck and trailer truck boxes. The 
replies from several members indicated that the adoption 
of floating hub liners has been an important factor in the 
reduction of hot journals. Another beneficial practice 
brought out is that of relieving the crown brasses above 
the center line of the axle. The proper adjustment of 
shoes and wedges has an important influence. One road 
reported that it had had considerably less hot box trouble 
on engine trucks as a result of the adoption of a coil- 
spring engine truck design. The dicussion of the proper 
methods of locating grease grooves brought out the in- 
formation, from another road, that it had eliminated 
grease grooves entirely in order to get as much bearing 
area as possible. 

The second question brought up was “Does it pay to 
strive for high mileages between shopping?” and “Do 
long engine runs pay?” The consensus of opinion on 
both of these questions was in the affirmative. One road, 
reporting 300,000 miles between shoppings for general 
repairs, on a certain class of power, indicated that main- 
tenance forces will do a better job on “long-run” loco- 
motives than on those assigned to shorter runs with the 
result that greater mileage is obtained between shoppings. 

A discussion of a question as to whether any road had 
found a better material than bronze for shoe and wedge 
work brought forth no definite conclusions except that 
careful maintenance was necessary where bronze is used. 
_ Another question brought out discussion on the sub- 
ject of the best methods for the production of tapered 
bolts. Many roads, it seems, are now using the practice 
of producing bolts, on order, to gage sizes. This prac- 
tice does, however, require that more care be given to 
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the reaming of holes and several speakers told of the 
methods used to assure accuracy in this work. 

A brief discussion of taper fits in driving wheel hubs 
brought out the fact that the practice of some roads of 
turning from one to two inches of taper on the ends of 
axles for convenience in mounting and quartering work 
had led some inspectors to believe that wheels might be 
loose. The question of loose wheels then entered the dis- 
cussion and out of it came the comment, from several 
members, that many cases of loose wheels are the result 
of varying tolerances in fitting and that inconsistency in 
the lubricant used at the mounting press is another im- 
portant factor. 

The concluding question of the forum “Does it pay to 
maintain stocks at present low levels?” brought forth 
several comments from members which indicated that 
maintenance forces are seriously handicapped by short- 
ages of material needed for emergency work. Two repre- 
sentatives of large roads, one a general enginehouse fore- 
man and the other a shop superintendent, came to the 
defense of the stores department and concluded the dis- 
cussion by saying that the stores department can only 
function as well as the mechanical department lets it by 
keeping it intelligently informed of future needs and that 
“most storekeepers will stock what you want if you know 
what you want and will use it after you get it.” 


Garpveners.—H. E. Frank, roadmaster’s clerk for the Norfolk 
& Western at Chillicothe, Ohio, claims to have the only night- 
blooming cereus owned by a railroader. This rare plant is 40 
years old, blooms three or four times a year, with 10 to 40 blos- 
soms each time. Lafe Compton, retired conductor for the N. & 
W. at Kenova, W. Va., also claims the tomato-growing cham- 
pionship among railroaders. His vine, 14 ft. 8 in. high, bore 22 
Ib. of tomatoes, the largest 2 Ib. 7 oz., last year. 
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Activities of 


Car Department Otticers’ Resumed 


Arter a lapse of seven years the Car Department Of- 
ficers’ Association met in convention at the Hotel Sher- 
man, Chicago, on September 28-29, with a registered 
attendance of over 250. Except for the discussion of 
the A.A.R. Rules of Interchange, the program was 
made up entirely of addresses and papers. A consider- 
able portion of the first session was devoted to business 
of the association, including the adoption of a new con- 
stitution and new by-laws. While the constitution and 
by-laws were adopted as a whole, they are based on the 
former laws of the association, revised to meet the 
changed conditions under which the association will 
function and the reorganizing necessary because of the 
long lapse in association activity. 

The meeting was called to order by the president, 
K. F. Nystrom, superintendent car department, Chi- 
cago, Milwaukee, St. Paul & Pacific, and the invocation 
was delivered by B. F. Jamison (Sou.), a member of 
the Association. Following the presidential address 
and that of Roy V. Wright, editor of Railway Mechani- 
cal Engineer, reports of the Auditing and Membership 
Committees and of the acting secretary-treasurer were 
presented and accepted. The Auditing Committee pre- 


Two-day convention held at 
Chicago was well attended — A 
future program of mutually 
helpful work is promised by 
an enthusiastic membership 


sented a report covering the period since the last meet- 
ing up to July 31, 1937, showing a deficit of nearly 
$300. Up to the time of the convention a total mem- 
bership of about 550 was reported. The secretary- 
treasurer for the period August 1 to September 27, in- 
clusive, reported a substantial balance on hand at the end 
of the period but pointed out that it would be insufficient 
to print the proceedings without receipt of additional 
membership dues. 

During the course of the convention brief addresses 
were made by V. R. Hawthorne, secretary of the Me- 
chanical Division, Association of American Railroads, 
and L. B. Rhodes (Vapor Car Heating Co.), vice- 
president of the Allied Railway Supply Association, Inc.* 


The Election of Officers 


Under the constitution adopted at this meeting the 
management of the association’s affairs is placed in the 
hands of a board of directors consisting of a president, 
four vice-presidents, a secretary-treasurer and fourteen 
members representing railroad companies, two repre- 
senting private car companies and two representing rail- 
way supply companies. The candidates for these offices 
are proposed by a nominating committee appointed by 
the president. The Nominating Committee proposed the 
following candidates who were unanimously elected: 
President, K. F. Nystrom, superintendent car depart- 
ment, C.M.St.P.&P.; first vice-president, E. J. Robert- 
son, superintendent car department, M.St.P.&S.S.M.; 
second vice-president, C. J. Nelson, superintendent of 
interchange, Chicago Car Interchange Bureau; third 
vice-president, W. E. Dunham, general superintendent 
car department, C.&N.W.; fourth vice-president, J. S. 
Acworth, supervisor of equipment, General American 
Transportation Corporation ; and secretary-treasurer, F. 
L. Kartheiser, chief clerk, mechanical dept., C. B. & Q. 


The board of directors corisists of H. H. Urbach, 
mechanical assistant to executive vice-president, C.B. 
&Q.; C. Claudy, master car builder, G.T.W.; P. P. 
Barthelemy, assistant master car builder, G.N.; S. O. 
Taylor, master car builder, M.P.; G. C. Christy, super- 
intendent car department, I.C.; H. H. Golden, superin- 
tendent A.A.R. interchange and accounting, L.&N.; G. 
E. McCoy, assistant general superintendent motive 
power and equipment, C.N.; E. M. Wilcox, superin- 
tendent of equipment, N.Y.C.; J. E. Keegan, chief car 
inspector, Penna.; C. E. Strain, superintendent car de- 
partment, P.M.; John Gogerty, assistant superintendent 
motive power and machinery, U.P.; J. P. Morris, chief 
mechanical engineer, A.T.&S.F.; O. F. Davisson, super- 
intendent, Armour Car Lines; J. J. Root, Jr., assistant 
to vice-president, Union Tank Car Company; J. W. 
Fogg, vice-president, MacLean-Fogg Lock Nut Com- 
pany, and L. H. Gillick, assistant to vice-president, 
Vapor Car Heating Company. The election of officers 
was held at the morning session September 28. 


President Nystrom’s Address 


A six-point program to assist supervisors 
in meeting their responsibilities 


The Car Department Officers Association held its 
last Convention August 26, 27 and 28, 1930, at Detroit, 
Michigan. Seven years have come and gone and no 
convention has been held because of the world-wide de- 

, “Application of High-Tensile Steels in Car Construction,” 


*A paper 
by A. F. Stuebing, United States Steel Corporation, presented at this 
meeting, will be published in a later issue. 
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pression and to comply with the wishes of the Associa- 
tion of American Railroads, Mechanical Division, to 
curtail expenses which a convention would necessitate. 
The Association of American Railroads has kept a 
watchful eye on economic conditions and as an improve- 
ment has taken place it held a convention at Atlantic 
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City this year. The Car Department Officers Associa- 
tion, in common with other Mechanical Associations, 
was advised that a convention held this fall would have 
the full moral support of the Association of American 
Railroads as well as the support of executives of indi- 
vidual railroads. 

No organization can remain practically dormant for 
seven years without a demoralizing effect. Our mem- 
bership was approximately 2,000 in 1930. Since there 
was no practical means of holding the membership dur- 
ing the intervening years, no effort was made to do so. 
In the meantime, the railroads of this continent have 
undergone many changes. Some of our old staunch 
members have passed away, while others have retired. 
Therefore, after very serious deliberation, the officers 
and board of directors of the Car Department Officers 
Association have decided to start anew. 

With the foregoing explanation, I offer no apology 
for the program of this convention. The program lacks 
individual papers on important car-department issues. 
Obviously, our various committees could not be efficient- 
ly restored in the short space of time available to pre- 
pare the usual reports. The officers and board of direc- 
tors felt that old and new members would be better 
served if a program would consist of addresses which 
would develop the duties of car-department officers. 

At this session, revised by-laws will be submitted 
which will better serve to cover the functions of our or- 
ganization. However, by-laws are secondary to the 
purposes of a live association and I will attempt to out- 
line briefly the purposes of our Association. 

Friendliness and Loyalty 

The aim of this organization is to have its member- 
ship extend from Maine to California, from the north- 
ern part of Canada to the’most southerly point in Mex- 
ico—in other words, to cover this continent. Notwith- 
standing the immense extent of this territory, we pro- 
pose to provide a means of getting together at such in- 
tervals as the Association of American Railroads may 
indicate in the future. 

We all know from personal experience that we can 
accomplish our duties more efficiently and with greater 
ease if we have a personal acquaintance with the men 
involved on other railroads. Such acquaintance is ac- 
complished through an organization such as ours. There 
is, to my knowledge, no group of employees as inter- 
woven as car-department employees on this continent. 
A car-department supervisor employed on the Atlantic 
coast will take care of and be responsible for a car 
owned by a railroad on the Pacific coast or vice-versa. 

The loyalty of car-department employees is very out- 
standing. A layman will hardly appreciate a car-de- 
partment supervisor’s loyalty in handling the cars allo- 
cated to his inspection or supervision. His ambition to 
cover and protect the standard of his cars becomes a 
matter of personal pride and interest, so that, particu- 
larly at interchange points, he refers to “my cars.” 
Friendly understanding with member roads and loyalty 
to the property he serves will be one of the aims of 
the association. 


Interchange of Equipment 


In 1867 the Master Car Builders’ Association was 
formed for the object of expediting the movement of 
cars of various ownerships in interchange. During the 
intervening seventy years a code of interchange rules 
has been developed, also rules covering the loading of 
various commodities. The interchange of equipment 
throws an added responsibility on the car-department 
supervisor which is unique and has no parallel in the 
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world. The Code of Interchange Rules, to a car-de- 
partment employee, is a very sacred document. It in- 
volves the necessary repairs and care of any and all 
cars, regardless of ownership, while in his care. 

The bills for repairs to freight-train cars while off 
line amount to approximately $27,000,000, or 15 per 
cent of the total cost of repairs to freight-train cars. As 
the annual repairs to passenger- and freight-train cars 
on this continent probably amounts to $250,000,000, it 
is not difficult to visualize the responsibility of the car 
department. This vast interchange, as we know, is con- 
trolled by the Association of American Railroads, which 
has absolute authority to settle all disputes, amend the 
rules, and define improvements in equipment. Settle- 
ment of disputes by the Association is recognized as 
final by the courts of law. All this is as it should be, 
and we, as an association, honor, respect and co-operate 
with the Association of American Railroads. 


Repair Problems 


The ownership of cars fluctuates but there are ap- 
proximately 41,000 passenger-train cars on this conti- 
nent. The maintenance of passenger-train cars, partic- 
ularly with the introduction of air-conditioning equip- 
ment, high speed, new types of brakes, ever increasing 
improvements in interior appointments, and persistent 
demand on sanitation and cleanliness, has in the last few 
years virtually doubled. | Many complicated problems 
have arisen and the exchange of ideas is a necessity for 
an economical maintenance operation. 

Out of approximately 2,200,000 interchange freight- 
train cars, railroad and privately owned, in existence on 
this continent, there are several hundred types of cars 
and designs, all of which may appear on the railroad 
you are serving. To give prompt, economical and eff- 
cient repairs to cars of foreign ownership is one of the 
duties of a car-department supervisor and is a perpetual 
problem common to all of us. This organization will 
have an open forum at all conventions where problems 
under this scope will be discussed. Improved facilities 
and greater efficiency for current repairs on the average 
repair track and an economical and systematic general 
repair program in shops are of very vital interest to all 
car owners. 

In the last few years, railroads have been forced to 
make radical changes in car design. In the meantime, 
high speed has been introduced requiring different 
equipment than in the past, both as to weight and other 
factors. Electric welding has been introduced to a very 
large extent. Some railroads have begun to build their 
own equipment and this probably will be extended. 
Therefore, a comparison of designs, shop facilities and 
shop methods will be given consideration by this asso- 
ciation. 

Back-Door Salesmen 


Another duty of the car-department officer is to re- 
pair and prepare freight cars for various kinds of com- 
modity loading. This requires a minute knowledge of 
requirements of shippers and I commence to believe that 
if the car-department on a railroad will measure up to 
its fullest responsibility, the car-department officers can 
do more to promote an increase in business on American 
railroads than any other railroad employee. 

In this modern age, we have two types of salesmen— 
the regular salesman who has entrance through the front 
door, and another type of salesman known as the back- 
door salesman. A car-department employee is a back- 
door salesman. He does not make a sales talk or traffic 
talk, but comes quietly to the back door—the shipping 
platform—and inquires if the equipment is satisfactory, 


Rallway Mechanical 
mar oe COTOBER, 1937 


and what he can do to better the service, etc. Recently, 
at a certain point a railroad had for several years lost 
the good will of a shipper and, with it, the business. A 
suggestion was made that the local traffic man, together 
with the car foreman, pay a visit to the concern and see 
what could be done. The traffic man advised that, if 
any soliciting was necessary, he was competent to han- 
dle it. But no effort on the traffic man’s part was ef- 
fective; then the car foreman was asked to approach 
the shipper. He did not go to the front door, but went 
to the back door and carefully inquired what the require- 
ments in the way of equipment were and asked for a 
chance to furnish one car, which was given him. The 
result was that the business was regained one hundred 
per cent. To be an efficient rear-door salesman requires 
tact and experience. 


An organization like ours would be incomplete if 
Safety First and the welfare of fellow workers were 
not jealously safeguarded. Therefore we will stand al- 
ways for safety and with every available agency promote 
Safety First. 

In conclusion, the Car Department Officers’ Associa- 


‘tion pledges itself to create friendship and better un- 


derstanding among member roads, to further improved 
and simplified interchange in complete co-ordination with 
the Association of American Railroads, study for better 
and more economical maintenance of passenger- and 
freight-train cars in daily operation, improve shop prac- 
tices for repairing cars and the building of new equip- 
ment, further promote better selection of equipment for 
commodity loading and foster the safety and welfare of 
the large railroad transportation family. 


Why a Car Department Officers’ Association? 


Possibilities of such an organization are very 
great, if correctly appraised 


By Roy V. Wright 
Editor, Railway Mechanical Engineer 


A well-known member of the Mechanical Division of 
the Association of American Railroads recently remarked 
in private that he could see no good reason for the Car 
Department Officers’ Association. He indicated that 
the Mechanical Division was quite capable of handling 
the standards and recommended practices relating to the 
car department, and that it received sufficient help from 
the local car interchange inspectors’ associations and 
aM in making its periodical revisions of the interchange 
rules. 

Even assuming the correctness of his statement— 
and I am not willing to grant it—there still remains a 
large, one might even say vast area, which is uncovered, 
the constructive study and treatment of which is quite 
vital if the car department is to meet successfully the 
heavy demands which are being made upon it. Here is 
a department which expends large sums of money on the 
construction, maintenance and repair of the equipment 
in its charge. Is its supervisory personnel so well trained 
and so able that it can get along without those processes 
which seemingly are essential to all sorts of highly spec- 
ialized groups in collectively studying tendencies in their 
fields and in organizing to develop methods which will 
more effectively meet new and changing conditions? 

What has the Mechanical Division to offer, or what 
has it done to solve the great number of difficult and 
baffling problems concerned with the operation and man- 
agement of car repair shops and yards? Where in its 
records will you find anything about the tools and the 
facilities required for car construction, repair and main- 
tenance? Where will you look for information or sug- 
gestions about the numerous major problems concerned 
with shop methods? Or how about methods of select- 
ing and training employees, or training the supervision? 
And yet, the way in which these problems are tackled 
and handled means a great deal on a dollar-and-cents 
basis, as to the unit costs of performing the work. 
Moreover, when we realize the large percentage of the 
budget which goes to labor casts we cannot fail to recog- 
nize the potential savings which may be made available 
through up-to-date methods of supervision and adminis- 
tration. 

Radical changes have been taking place in railroad 
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freight and passenger traffic and in the car department, 
and this is all the more reason why its leaders must be 
continually on the alert and must pool their ideas and 
energies, in order to capitalize to a maximum extent on 
these tendencies and upon the improvements which are 
being made. 


Car Department Not Static 


It seems almost superfluous, in a group of this sort, 
and yet it may be well briefly to review a few of the high 
spots in the developments of the past decade and a half. 
In the freight traffic department we can all recall the 
paralyzing congestions which occurred more or less 
periodically with the fluctuations in business prior to 
1923. Challenged by -this shortcoming, which brought 
severe criticism upon railroad managements and which, 
in the opinion of some at least, threatened to bring 
about government ownership, if not corrected, the Amer- 
ican Railway Association, as it was then designated, 
inaugurated a campaign with certain clearly defined 
goals for the betterment of the services. This was par- 
ticipated in enthusiastically by the railroads as a whole 
and brought about surprising and gratifying results. 

It resulted, for instance, in better loading of freight 
cars, higher freight-train speeds with long, continuous 
runs, and prompt deliveries. Freight trains moved with 
the same reliability, and in many instances, with almost 
as high a speed as passenger trains. These efforts clearly 
focused attention upon maintaining the equipment in 
such condition that cars would not break down on the 
road or require setting out at division points for the 
transfer of loads. It emphasized, as nothing else could, 
the need of first-class equipment with high standards of 
care and maintenance—a new conception for which car 
department officers had been devoutly praying for a long 
time. Hit-and-miss repair methods with mediocre main- 
tenance and repair facilities, and inadequately trained 
forces, could not stand up under the pressure. and the 
place of the car department in economical and efficient 
operation was considerably enhanced. 


Still Another Challenge 
The depression naturally slowed up the progress 
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which was being made in improving the equipment and 
the organizations in charge of its care and maintenance. 
On the other hand, certain factors developed in these 
difficult years which have tended to place still greater 
emphasis on their importance. Threatened with con- 
tinued inroads of the highway carriers upon freight 
traffic, the railroads were driven to devise ways and 
means of regaining their lost prestige. Better service 
had to be given and this required still higher standards 
of physical condition for the equipment, not only that it 
might travel faster and with greater reliability, but that 
the damage to the lading caused by defective cars might 
be reduced to a minimum. Moreover, this high stand- 
ard of equipment and its maintenance must be furnished 
at low cost, for legislation and regulation have tended 
to increase the expenses of operation, and subsidized 
competition has cut into railroad revenues to a point 
where there have been little or no net earnings and it 
has been difficult to secure capital for improvements. 
This has made it all the more necessary to reduce the 
costs of maintenance to the lowest possible point, al- 


though this, as you know, is nothing new to those who - 


have carried on the responsibilities of the car depart- 
ment administration from its earliest days. 

The campaign which was started in 1923 focused at- 
tention upon the necessity of providing better repair and 
maintenance facilities and tools; it stimulated the further 
development of carefully devised rebuilding and retire- 
ment programs, with a view to performing the work in 
the most efficient and effective manner and eliminating 
obsolete equipment. It forced into the foreground the 
need for greater attention to the working personnel and 
to better supervision. It is sincerely to be regretted 
that the depression caused a slowing up in these pro- 
cesses. Apprentice training, for instance, where it has 
been carried on in an efficient. way, was practically 
thrown overboard, except in a very few places. 

Here, then, are a number of pressing problems in the 
department of freight car maintenance which require 
study and attention, and concerning which the car ‘de- 
partment officers, collectively, can give a splendid ac- 
count of themselves if they will co-operate in a states- 
manlike approach, through an association of this sort. 
Summarizing, studies and reports could well be made 
on the proper selection and training of recruits; of ways 
and means of improving the efficiency of the supervision ; 
of training and coaching the men now in the service in 
order that they may hold their own in adapting them- 
selves to new practices and equipment; of the best types 
of facilities and methods of performing the various clas- 
ses of work, and of the proper tools to use. These are 
only a few suggestions of the many vital and practical 
problems which demand attention ; you can readily think 
of others. New materials and new methods of construc- 
tion coming into use tend further to intensify the problem. 


Obvious Weak Spots 


Then, too, no one can gainsay the fact that there are 
still too many breakdowns on the road and too much 
damage to equipment and lading, because of the defective 
condition of the cars, whether it is caused by poor con- 
struction or under-maintenance. There is also a large 
question as to whether the railroads can withstand de- 
structive competition if they must continue to insist 
upon the unreasonably severe packaging requirements 


which are demanded by no other type of transportation. ` 


Poor condition of equipment, as well as rough handling 
and gross carelessness on the part of the employees are 
responsible for this damage. The freight car mainte- 
nance department cannot evade its share of the responsi- 
bility, and it is a serious one. 
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Passenger Car Maintenance 


The responsibilities of car department officers have 
increased equally as much in the field of passenger car 
maintenance as they have in that of freight cars. Stop 
for a moment and consider what has taken place in 
passenger traffic in recent years. The private auto- 
mobile, the motor bus and the airplane have played 
havoc with railroad passenger traffic. 

The situation became desperate, indeed, and yet, 
fortunately, the tide was turned in the very heart of 
the depression. Air conditioning, which was started in 
a small way, spread quickly, even though it was rather 
crude in some of its early applications. Then came the 
announcement of the high-speed, streamlined trains. 
These quickly captured the public imagination and in- 
cidentally resulted in the speeding up of passenger ser- 
vices generally. They also jolted the passenger traffic 
departments and stimulated their imaginations to de- 
velop more effective measures for securing new busi- 
ness. It is not surprising, therefore, that the car de- 
partment is now being called upon not only for new 
equipment, but for extensive rebuilding and moderniza- 
tion of the older passenger train cars. Great ingenuity 
is being shown in such modernizing programs, which 
include the addition of many conveniences and all sorts 
of gadgets, including better and more scientific lighting. 


Higher Standards of Maintenance Demanded 


Higher train speeds call for a better type of mainte- 
nance, for more critical inspections and for greater at- 
tention to many details which are concerned with insur- 
ing safe operation. Air conditioning makes possible the 
maintenance of much cleaner interiors and this in turn 
has stimulated the introduction of more artistic, com- 
fortable and convenient furnishings and equipment. Like 
the dog chasing his tail, this has made necessary still 
higher standards for cleaning the equipment. Always 
difficult problems, those of cleaning and inspecting the 
passenger train cars now assume even larger propor- 
tions. Is it not an important function of your associa- 
tion to devote much time and energy in striving to de- 
termine the best ways and means of maintaining pas- 
senger equipment in the very pink of condition, in-order 
to strengthen the railroads in their battle to retain and 
build up passenger revenues? 

Here again, also, are involved the problems of build- 
ing up and maintaining an ample staff of skilled workers 
for the inspection, maintenance and repair of the equip- 
ment; of discovering and adhering to the best practices 
in the management of these forces; and of providing 
and properly arranging the facilities and tools, in order 
to perform the necessary operations most efficiently. 
This is no simple or easy task when one considers the 
changes which are being made in the design and con- 
struction of the new equipment and of new specialties 
which are being added in the interests of faster, safer 
and more comfortable travel. 


The Net Result 


As a net result of all these things, the car department 
faces larger and growing responsibilities. The demands 
are far more exacting than even a few years ago. Ris- 
ing costs and keener competition from other forms of 
transportation make vital higher standards of mainte- 
nance and more efficient operation. Many car department 
officers can point with pride to improved facilities, to 
the more extended use of welding, for instance; to well- 
devised schedules of rebuilding and repairing cars, the 
introduction of straight line methods, etc. On the other 
hand, much is still to be desired on the part of even those 
who lead in these respects. 
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Pooling of ideas and interchange of experiences 
among department specialists have proved invaluable in 
the growth and development of American railroads. 
Study and critical analysis of all of the details concerned 
with the operation of the car department are vital. Cer- 
tainly these matters are not now matters of study or 
concern on the part of the Mechanical Division. More- 
over, a review of the transactions of the Car Depart- 
ment Officers’ Association or its predecessors before the 
depression years indicates that it can perform this func- 
tion to excellent advantage. 


Interchange Rules 


I have made some reference to the interchange rules. 
‘With changes in design, construction and operation of 
freight cars, these rules are naturally subject to occa- 
sional revision. Ordinarily, suggestions for such changes 
originate with the men on the firing line and are first 
discussed and recommended by local associations of in- 
terchange inspectors and car foremen. They are then 
‘passed on to the Arbitration Committee of the Mechani- 
cal Division, a committee which, by the way, has always 
discharged its responsibilities in an exceptionally thor- 
ough manner, and which, to a large degree, is responsi- 
ble for the splendid results obtained from the interchange 
rules. 

Ever since the formation of this association it has 
been the practice to give a prominent place on its pro- 
grams to a consideration of possible revisions in the 
interchange rules, and this would appear to be a wise 
provision, since the association is made up of the vari- 
ous elements vitally interested in the application of 
these rules, and represents a national, rather than a 
local viewpoint. It would seem that it could be of in- 
valuable assistance to the Arbitration Committee in act- 
ing as a double check by men of broad experience, in 
studying and discussing suggested changes before they 
teach the Arbitration Committee. This is the more im- 
portant because these rules are now refined to such a 
great degree that every precaution must be taken to 
examine thoroughly and most critically any changes 
which may be suggested. 

But there is still another aspect in which this associa- 
tion can be of assistance in connection with the inter- 
change rules. After changes in the rules have been 
adopted by the Mechanical Division, it is of extreme 
importance that steps be taken to insure that they are 
uniformly interpreted. Here the Car Department Of- 


ficers’ Association can render a substantial service, since 
it can give the changes adopted at the previous meeting 
of the Mechanical Division more or less careful study 
prior to its annual meeting, and arrange for a thorough 
discussion at that meeting as to how they should be 
applied and interpreted. This function, which has al- 
ways been a part of the work of this association and 
its predecessor, the Chief Interchange Car Inspectors’ 
and Car Foremen’s Association, can continue to prevent 
disputes and thus keep down the docket of the Arbitra- 
tion Committee, just as it has been doing for the past 
40 years. 


Consolidation of Associations 


There has been much talk about the consolidation of 
the various so-called minor mechanical associations, and 
certain steps have already been taken in that direction. 
While this may possibly safely be done to a limited ex- 
tent, most of the associations are so highly specialized 
that it is not wise to consider actual consolidation. It 
is true, on the other hand, that some of the associations 
now overlap to a certain extent, or, at least, there are 
common problems in which they may be mutually in- 
terested. If this year’s practice is continued and several 
of the associations meet at the same time, with a com- 
mon exhibit, then it would seem that arrangements 
could very well be made to provide in some instances 
for joint sessions on topics of mutual interest to more 
than one of the groups. Comparing the programs of the 
associations meeting this week, it is obvious that joint 
study could wisely be given to eliminating certain over- 
laps, either by restriction as to the subjects to be covered 
by each association, or by provision for joint sessions. 


Large Place for the Association 


There is a large place for the Car Department Officers’ 
Association. This was clearly demonstrated prior to the 
depression years. Conditions during the past few years 
have played havoc with all of the associations and some 
of them have been severely crippled, if not almost en- 
tirely dissipated. Railroad officers who must sit in judg- 
ment on whether or not their subordinates should affili- 
ate themselves with the various associations, must base 
their opinions on the type of programs which are sub- 
mitted and upon the practical results achieved. Those 
associations which have a real function to perform will 
survive, if they have the courage, the imagination and 
the will to press forward with vigor and confidence. 


Welding jig for underframes and floor pans—A portable spot welder is used 
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Relation of Car Department to Safe Train Operation 


Improvements in car design and equipment which merit 
the support of car-department officials 


By W. J. Pattersen 
Director, Bureau of Safety, Interstate Commerce Commission 


Mechanical matters require constant consideration to 
provide for constantly changing operating conditions in 
order that the safety of employees, travelers and prop- 
erty in transit may be adequately maintained. The Car 
Department Officers’ Association is well equipped to 
initiate and develop improvements of a mechanical na- 
ture, including necessary rules and regulations, and see to 
it that such improved devices, together with the rules, 
are utilized and observed. 

Personal injuries and property damages are not only 
direct losses that dissipate earnings but they also tend to 
divert business and to affect the morale of employees. 
Safety is greatly desired by the extensive personnel who 
operate the railroads because it is a personal matter with 
railroad employees to avoid injury to themselves, rela- 
tives, friends and co-workers. To the general public 
which depends upon and pays the railroads for personal 
and property transportation, efficient, dependable serv- 
ice with safety is of first importance. 

An active interest in safety of railroad operation has 
also been definitely manifested by the Federal Govern- 
ment. By acts of Congress certain powers have been 
vested in the Interstate Commerce Commission, and 
the Bureau of Safety was created to administer laws 
enacted for the purpose of promoting safety to persons 
and property. There is, therefore, no apparent opposi- 
tion to the cause of safety in railroad operation but rather 
a combined effort to promote and improve it. The great- 
est possible co-ordination of all the forces that are at 
work to promote safety is the prime objective for which 
we are striving. 

The actual movement of traffic on railroads involves 
three major departments: (1) Roadway, including sig- 
nal system; (2) mechanical and (3) operating. Other 
general departments in the total organization of a rail- 
road, such as traffic, accounting, etc., are not so directly 
involved in the physical movement of traffic. Each of the 
three branches named has a distinct responsibility in the 
safe and efficient operation of a railroad. 

At this meeting of Car Department officials, I shall 
confine my discussion to some of the problems of the 
mechanical department, more particularly the car de- 
partment. In considering and working upon these prob- 
lems, there has been a high degree of co-operation be- 
tween the Bureau of Safety and the Association of 
American Railroads and as a result of this co-operative 
effort important results have been accomplished. 

Car department officials are responsible to the gen- 
eral administrative heads of their companies for the 
safety of their employees and for providing and main- 
taining equipment in safe condition to transport com- 
merce moving over their lines. Serious thought and 
action have been devoted by car-department officials to 
safeguard employees on duty; this fact is clearly evi- 
denced by the safety-first organizations of most carriers 
and the excellent results obtained by such organized ef- 
forts. And the efforts of car-department officials to im- 
prove the safety and efficiency of equipment is reflected 
in the highly organized Mechanical Division of the 
Association of American Railroads. Committees of the 
ablest practical engineers on car construction are con- 
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stantly at work investigating and testing materials, de- 
signs and methods of construction and revising speci- 
fications for various elements in car construction with a 
view to greater safety, economy and efficiency, includ- 
ing trucks, wheels, couplers, draft-gears, air brakes, 
hand brakes, etc. Such work is ordinarily done in col- 
laboration with the best engineering talent of the manu- 
facturing companies, and the final results should, and 
generally do, represent the most advanced thought and 
practice of the time. Within recent years practically 
all of the main features of car construction have been 
revised and improved to such an extent that increased 
train speeds have been made possible and it is prob- 
able that these improvements have provided factors of 
increased safety which have offset the hazards intro- 
duced by higher speeds. 

Evolution in car construction to improve both safety 
and efficiency is continually in progress. Improvements 
of this character when thoroughly proved and adopted 
should be put into effect as rapidly as possible, or at 
least within the very liberal periods specified by the 
Association of American Railroads for the change. Un- 
fortunately this has not occurred in some of the major 
improvements. In case of the elimination of arch-bar 
trucks, initiation of a definite program to change to cast 
steel trucks was delayed by many carriers, apparently 
little if any effort being made to effect the change within 
the time specified even after it was clearly established 
that trucks of this type were not safe for increased loads 
and higher speeds. Because of these dilatory tactics 
various extensions of time were granted, but even yet 
the necessary rate of progress to effect the required 
change within the present time limit has not been devel- 
oped by a few carriers and private car lines. Because 
of the dangers of indiscriminate interchange of cars 
equipped with arch-bar trucks and the losses sustained 
by handling carriers, any further extension beyond Janu- 
ary 1, 1938, is not justified and has been refused. It 
is quite probable that some car owners who are not ope- 
rating carriers may claim that the rule is discriminatory 
against them because their cars with arch-bar trucks will 
not be accepted after January 1, 1938, by operating car- 
riers who have heretofore been not only accepting such 
cars but also assuming responsibility for results in opera- 
tion even to the extent of reimbursing the owner of the 
car which, due to failure of an obsolete arch-bar truck, is 
not only itself destroyed but also causes the destruction of 
other cars, property and human life as well. It is hardly 
to be expected, however, that the great majority of 
operating carriers who have co-operated to eliminate this 
hazard to safe railroad operation will be required to 
retreat in their progress for greater safety and continue 
to accept and handle such cars belonging to a few car 
owners who have failed to co-operate in this program 
for increased safety of life and property. 

The facts in the development of the standard A.A.R. 
couplers are well known to you. The reduction from 
over 100 makes to one standard design, which is safer, 
more efficient, and economical, was commendable, pro- 
gressive action. It was brought about by the co-opera- 
tive efforts of Car Department officials through their 
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organized channel for action, the Association of Ameri- 
can Railroads, and the manufacturers. Unquestionably 
the results were greatly beneficial to railroad operation, 
not only as a factor of safety but economically as well. 

The revision of wheel standards for greater safety in 
the last decade is also worthy of mention. The double- 
plate type of cast-iron wheels was replaced by the im- 
proved single-plate type and the specifications of foundry 
practice were sharply revised to comply with more mod- 
ern methods and eliminate questionable practices. The 
application to foreign cars of cast wheels manufactured 
prior to January 1, 1921, has now been prohibited, thus 
closing a possible outlet for old wheels that may yet be 
within the limits of wear. It is to be expected that car- 
department officials will give very careful attention to 
the question of application of such old wheels to their 
own cars in present-day high-speed service. 

The establishment of standard draft gear requirements 
marks an important step to meet a very pressing need 
for material improvement in this equipment; however, 
experience may demonstrate the need for revision of the 
standards which are now in effect, and while these stand- 
ards will effect a material improvement in new construc- 
tion the elimination of obsolete and inefficient draft gears 
on cars now in service presents a major problem for the 
car departments. Proper design and functioning quali- 
ties of draft gears are of vital importance in the safe 
operation of modern trains at increased speeds. 


Maintenance of Draft Gears 


Maintenance of draft gears, their attachments and 
supports, is a matter in which car-department officials 
are vitally interested and for which they are responsible. 
During the past three years a great deal has been said 
‘about free slack in draft gears. Regulations for “Inspec- 
tion and maintenance of draft gears and attachments by 
car owners,” submitted by a joint Subcommittee on 
Couplers and Draft Gears and the Arbitration Commit- 
tee, was adopted as recommended practice in 1934 and 
is now shown in the A.A.R. Manual; in January, 1935, 
the Association of American Railroads requested all 
car owners to see that these rules are strictly enforced 
on their own cars in order to improve condition of 
couplers and draft gears by the elimination of slack in 
gears as far as possible. Satisfactory improvement was 
not accomplished under this recommended practice and 
in December, 1936, attention was again directed to the 
urgent necessity of complying with the instructions in 
order to carry out the intent of the recommended prac- 
tice. Referring to this subject, the Committee on 
Couplers and Draft Gears, in its report this year, stated: 
“Your committee cannot urge too strongly the neces- 
sity for proper supervision of the repair points to insure 
that these instructions are being carried out in order to 
eliminate failures and possible accidents.” 

Progress has been made in effecting this improvement 
by a large number of car owners, but there are still many 
cars in service with draft-gear conditions that are a 
hazard to safe train operation. Several accidents have 
been investigated by the Bureau of Safety, which were 
caused by break-in-two of trains due to knuckles slip- 
ping over on account of low coupler, defective or in- 
secure coupler supports and excessive free slack, per- 
mitting the coupler to stretch out an excessive distance 
on a hard pull, so that the coupling face could drop 
below or be raised above the prescribed limits of height. 
Regular train-yard inspections just prior to the move- 
ment involved in each case disclosed no exceptions. 

A coupler not properly supported in a horizontal 
plane. and drooping downward at head, may cause a 
break-in-two at any time, and especially so when there 
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are several inches of free slack in addition to the normal 
coupler travel due to gear compression. The numerous 
occurrences of slip-overs point to the fact that many 
couplers which are within the prescribed limits of height 
when inspected at rest are not supported so that they 
remain within those limits when stretched out on a hard 
pull. Bent and loose carrier irons found where ex- 
cessive slack existed in draft gear also indicates that the 
excessive stretch-out of the couplers produces a destruc- 
tive leverage on coupler supports developing bent or in- 
secure carrier irons, causing low couplers and resulting 
in break-in-twos. 

The need for more positive measures to take care 
of cars of owners who have not responded to present 
recommended practice is very evident. As an example, 
in a recent accident investigated by the Bureau of Safety 
two separate break-in-twos of the same train were found 
to have been caused by low couplers, bent carrier irons 
and excessive free slack in couplers. The two cars caus- 
ing the first break-in-twos were sent to the handling 
line’s nearest shop, where the carrier iron of one car 
was repaired and a shim applied on the other to adjust 
the coupler height. The shop foreman found 234 in. 
of free slack in one coupler and 214 in. in the other but 
did nothing about it. The cars which were owned by 
private lines proceeded on their way with this free slack 
condition not corrected. A third car, which caused the 
second break-in-two on the same trip, was inspected on 
arrival at the terminal and the low coupler was raised 
by application of two shims, and it also went forward 
on same date. This was also a private line car; it there- 
upon moved over six different carriers to its owner, a 
distance of 1,200 miles or more, with the two shims on 
the badly bent carrier iron. On arrival at home the 
car was shopped. The bent carrier iron was replaced 
but slack in draft gear was not examined or corrected 
and the car was released for service. It was held for 
inspection by request of the Bureau of Safety and 
found to have 21⁄2 in. of free slack in the draft gear 
at each end of car. 

It is evident that the present recommended practice, 
which merely requires attention to slack at times of air- 
brake attention by car owners only, will not eliminate 
many really bad cases of free slack in service. There- 
fore, it appears that more positive measures are required 
to deal with this condition. The suggestion has been 
made, and is here repeated, that serious consideration 
should be given by car-department officials to a thorough, 
periodic check of draft gears, their attachments and 
supports, to determine the coupler travel, free slack, 
etc., and assure that supports are ample and secure to 
maintain the coupler within the prescribed limits of 
height at extreme travel as well as when at rest. The 
importance of proper condition of draft gears and the 
possible results of break-in-twos fully warrants such a 
periodic check and appropriate marking on cars show- 
ing that such attention has been given, in a manner 
similar to inspection of air brakes and journal boxes. 


Braking Equipment 


Closely associated with the draft-gear question and 
slack action in train movements is the matter of air 
brakes. The hazards and destructive results of severe 
slack action in emergency brake applications have been 
demonstrated in several accidents investigated by the 
Bureau of Safety. In at least three such instances 
recently, the train was buckled, throwing cars out so 
as to.foul a parallel adjacent track. In one instance the 
train buckled directly into the path of a train on an 
adjacent track, causing disastrous wreckage of both trains 
and loss of life. With all other features in good run- 
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‘ning condition, the safe speed of trains is largely de- 
pendent on adequate means of controlling speed. 

The report by the Interstate Commerce Commission 
in 1924 upon the formal investigation of power brakes 
and appliances for operating power-brake systems set 
‘forth the urgent necessity for improved power brakes 
and for specifications and requirements covering their 
functions, maintenance and operation. Extensive re- 
search and tests by the Association of American Rail- 
roads, the air-brake manufacturers and the Commission 
led to the development and adoption by the Association 
of American Railroads of specifications for improved 
brake equipment which became effective September 1, 
1933. Later an A.A.R. rule was adopted, effective Jan- 
uary 1, 1935, requiring all freight cars in interchange 
to be equipped on or before January 1, 1945, with air 
brakes meeting these specifications, and further requir- 
ing each car owner to report progress quarterly to the 
Association of American Railroads; this information to 
be filed with the Interstate Commerce Commission. 

In accordance with this rule, as of June 30, 1937, 202 
railroads and 200 private car lines reported a total of 
2,177,158 freight cars owned, of which 163,764, or 7.52 
per cent, were equipped with power brakes conforming 
to the specifications. Thus in 2% years, or 25 per cent 
of the total 10-year period alloted for this improvement, 
we find only 7.52 per cent of cars are so equipped. 

The urgent need for the improved air brakes with 
more rapid serial action is stressed by several recent 
accidents caused by trains parting and the resulting 
emergency brake applications. The records show that 
some car owners have made progress in accordance with 
the schedule requirements and several have made some 
progress, but the greater number of car owners do not 
as yet have any cars so equipped. It is apparent that 
this important improvement for safety of train opera- 
tion is not progressing as scheduled. Car owners who 
are wilfully delaying action on this important improve- 
ment for safety may find difficulty in obtaining liberal 
extensions such as were granted in case of arch-bar 
trucks. Aggressive action to carry this program through 
as scheduled is strongly urged. 

It is apparent that in recent years, while freight train 
speeds have materially increased, the effective braking 


power of many freight cars under load has materially 
decreased. This was largely caused by the increase of 
the ratio of load to empty car weight, due to lighter 
weight in construction made possible by improved ma- 
terials and methods of construction. The trend of 
construction to reduce light weight has resulted in many 
thousands of cars being placed in service with an effective 
braking power of only 12 to 15 per cent of the gross 
load on rail, which is not adequate to control trains 
properly under all conditions. Continued efforts have 
resulted in the adoption of revised braking ratios on 
new freight cars of a minimum of 18 per cent and 
preferably 20 per cent of gross load on rail. Where 
this cannot be obtained at the permissible maximum of 
75 per cent of the light weight of car, the empty 
and load brake must be used. 

Within the last year it became necessary for the 
Bureau of Safety to stress the fact that a large per- 
centage of hand brakes on passenger train cars were 
not efficient, due largely to improper maintenance and 
adjustment. Many were found on which the rods or 
levers fouled so that an effective application of the 
hand brake was impossible. Some were inefficient in 
design and power so that the brake shoes could not be 
brought into effective contact with wheels. Coopera- 
tive action with duly authorized committees led to the 
adoption at the recent A.A.R. convention of specifica- 
tions for hand brakes on new passenger train cars and 
of a set of rules governing the inspection and mainte- 
nance of hand brakes on existing passenger train cars. 
These rules are comprehensive and if followed will pro- 
vide efficient hand brakes as required by the Safety 
Appliance Acts. Ample opportunity having thus been 
provided to correct this condition, violation proceedings 
under the law should not become necessary in order to 
bring about compliance. 


Conclusion 


Improvement in railroad operation, that is, move- 
ment of traffic with greater dependability and safety at 
greater speed, has been and will continue to be the re- 
sult of gradual evolution of equipment, appliances and 
practices which made such progress possible. Improve- 
ment in rolling stock is one of the important elements 


Lightweight cars are made possible by improved materials and construction methods 
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involved in this progress. The officials of the car de- 
partment are especially well organized through their 
various associations, and finally through the Mechanical 
Division of the Association of American Railroads, to 
initiate and bring about improvements to cars as they 
become necessary to meet the demands of traffic. In 
fact, such progressive action is the past history of the 
Mechanical Division of the Association of American 
Railroads and its parent organizations, the American 
Railway Association and the Master Car Builders As- 
sociation. Such associations as this of yours are the 
background of action on rules, standards and practices 
that are adopted and made effective by action of the 
A.A.R. for all member lines. The A.A.R. committees 
on the important car-equipment subjects are generally 
headed by and composed of car-department officials 
qualified by knowledge and experience to conduct re- 
search work and tests, and to furnish comprehensive 
and constructive reports on their respective assignments. 
Car-department officials as a whole are more directly 
responsible for the rules, practices and standards, pro- 


mulgated by the A.A.R., governing the condition of and 
repairs to freight and passenger cars in interchange, 
than any other group. It naturally follows that those 
most responsible for the adoption of certain require- 
ments should be the most interested in carrying out 
those requirements. I urge, therefore, that all car- 
department officials give their greatest cooperation and 
support in carrying out the A.A.R. rules adopted in 
the matter of (1) Eliminating arch-bar trucks (2) 
equipping cars with improved air brakes by January 1, 
1945; (3) revised braking ratios; (4) improved hand 
brakes on passenger cars, and (5) improvement of draft- 
gear conditions. 

All of these are progressive improvements for greater 
safety in operation, and having stood the careful con- 
sideration and tests of duly constituted committees and 
then been adopted by the A.A.R., they merit the un- 
qualified support of all car-department officials and mem- 
ber lines to keep the car department in its proper rela- 
tion to safety and efficiency in all branches of railroad 
operation. 


Car Men’s Relation to Loss and Damage to Freight 


Concrete suggestions as to car conditions 
needing correction 


By W. L. Ennis 


Manager, Refrigerator Service and Freight Claim Prevention, C. M. St. P. and P. 


In glancing over the report of the Association of 
American Railroads, Freight Claim Division, covering 
loss and damage claims paid during the year 1936 as 
compared with 1935, we find that in 1936 the carriers 
spent $20,920,000 in Loss and Damage claims, as com- 
pared with $17,946,000 in 1935, an increase of very 
nearly three million dollars, or 16.8 per cent. Now 
here is where car men enter the picture. Of that amount 
the carriers in 1936 spend $1,208,000 in claims due to 
defective or unfit equipment. In 1935 they spent $925.- 
000. You will note there was an increase of $283,000 
or 30.6 per cent, very nearly twice the percentage in- 
crease as in the general loss and damage bill. 

Commodity prices have shown an upward trend for 
the past two or three years, and it is possible that that 
upward trend has not stopped, making it doubly neces- 
sary for us to take whatever action is necessary to stop 
that increase, and if possible reduce it. 

The amount of money that the railroads spend each 
year in loss and damage claims is nothing more than a 
waste, does no one any good and the money could be 
spent for much more useful purposes, such as improving 
our property and equipment. However, aside from the 
monetary issue, we have a much greater item to con- 
sider, and one that every employee on the railroad is 
vitally interested in, because it means his bread and but- 
ter. That is the dissatisfaction that is created where we 
damage or delay freight, and you can rest assured that, 
if we continue to damage and delay freight, our ship- 
pers are going to be dissatisfied with our service and 
are going to find some other means to transport their 
freight where it will receive better attention. Naturally 
the railroads losing business must decrease their ex- 
penses. Often the quickest way to get money is to re- 
duce payrolls, and that means taking off employees. 
Therefore, every employee should be interested in re- 
ducing the loss and damage bill. 
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Classifying Cars for Commodity Loading 


The car man is responsible for the classifying of cars 
for commodity loading. The transportation department 
depends entirely on the carding on the car, and where 
the inspector does not give sufficient time and thought 
in the inspection before carding a car, failing to develop 
whether it contains any protruding nails, bolts, etc., 
whether there are rough floor boards, side sheathing and 
other defects in the floor, roof or sides, liable to cause 
damage to freight in the way of contamination, he im- 
mediately creates a situation that will eventually lead to 
claim payment. Classifying cars for commodity load- 
ing should be confined to the daylight period. If it is 
not trouble is bound to result, not only in the way of 
damage to freight but worse yet in the way of a dis- 
satisfied patron, not to speak of the additional expense 
incident to handling and switching an unfit car in and 
out of an industry, team track or warehouse. 

The Western carriers for the past few months have 
been handling a large grain crop, and have had con- 
siderable difficulty in selecting cars for the loading of 
bulk grain because of many defects in the cars which, 
if used, would result in leaks. These defects consist of 
leaky floors, siding, corners, defective door posts, oil 
and other stains. The one defect that was outstanding 
to my mind was that many cars of Eastern and South- 
eastern ownership which had recently received heavy 
repairs were not fit for grain loading because the boards 
used in the decking of the cars were not tongue and 
groove. The lumber, having shrunk, left openings rang- 
ing in size from 1% inch to a full inch. Naturally these 
cars could not be used for grain loading, and some of 
them had been carded as fit for grain at terminals, moved 
empty for several hundred miles to the grain territory, 
and then found unfit for loading without the trouble of 
considerable recoopering and the use of car liners. 
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During the past few years many shippers have adopted 
the so-called unit-tie method of loading freight. This 
plan involves the strapping of the lading in units in the 
car, the idea being to create a floating load, giving the 
units a chance to shift if there be any undue rough 
handling. One of the first requisites in employing this 
method of loading is a car with a good level floor. 
Therefore, in classifying cars for loading with commodi- 
ties such as enamel ranges and stoves, refrigerators, ma- 
chinery, barrelled: commodities, etc., it is important that 
a car with a good floor be furnished and care should be 
taken not to use a car where there is a hump in the floor, 
which ordinarily means an uneven load and consequent 
damages. 


Cinder- and Smoke-Proof Cars Essential 
for Some Lading 


In the selection of cars intended for the loading of 
paper, sugar, flour, other mill products, lumber and 
freight in cartons it is important that a car be selected 
that is entirely weatherproof, and in that we must in- 
clude cinder and dirtproof. I have in mind numerous 
claims, many for very large amounts, which have been 
paid in the case of lumber, flour, sash and doors, etc., 
where cinders and smoke have entered car in transit, 
creating damage to the lading. In most of these cases 
the entrance of the cinders, rain or snow, occurred 
through the roof or around the side doors. Here again 
we are faced with a situation which can only mean one 
thing in the way of inspection, and that is inspection 
from the interior of the car with all doors closed, so 
that we can develop whether holes or openings are pres- 
ent which will permit the entrance of foreign matter 
causing damage to lading. 

The adoption of special equipment for the transpor- 
tation of automobiles has involved many problems for 
the car department people, and I can not overemphasize 
the necessity for a 100 per cent inspection of cars set 
for loading at the automobile plants. Such inspection 
should cover fully the various parts of the loading de- 
vice. Where there is any doubt whatsoever as to whether 
the device is in condition to transport safely another 
shipment of automobiles, the car should be bad ordered 
and given necessary repairs before being used again. 

The general thought throughout the country seems 
to be that any old car is a fit merchandise car, and the 
practice pretty generally is to card rough box cars for 
merchandise loading. The value of a car of flour, mill 
products, etc., is ordinarily $300 to $2,000. We use 
the best car that we have on the railroad for that com- 
modity. We have every conceivable thing produced in 
this country in our merchandise cars, and ofttimes the 
value of a carload of merchandise runs up to $30,000. 
Nevertheless we use a rough box smeared with oil and 
grease, coal, etc., with a poor leaky roof and doors, loose 
Taking and side sheathing, for carrying a load of that 
value. 


Equipment Failures Cause Dissatisfied Patrons 


One item of expense and dissatisfaction to patrons is 
the delay item. The A.A.R. Freight Claim Division 
report of 1936 shows that Class I carriers expended 
$796,000 in that year as compared with $618,000 in 
1935, an increase of $178,000, or 28.8 per cent. This 
item shows a much greater percentage of increase than 
the general loss and damage bill. The largest portion 
of the delay bill is chargeable to fruits and vegetables, 
meat, dairy products, including butter, eggs, cheese, etc., 
and livestock. In analyzing many of the claims that are 
paid as a result of delay to these particular commodi- 
ties, we find that mechanical defects which caused set- 
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ting the cars out either in terminals or between termi- 
nals for hot boxes, brake rigging, etc., were of such 
nature that they could and should have been detected 
on the empty movement to the loading station and prior 
to the time that the car was loaded. In other words. 
in the case of equipment employed in the transporta- 
tion of perishable freight or livestock sufficient attention 
is not given to the empty equipment on its return to 
the loading territory. The car inspector apparently assumes 
the attitude that the car is only an empty, and someone 
beyond him will see to it that it is thoroughly inspected 
before it is placed for loading. The result is that often, 
particularly during the cold months, we find the packing 
in the journal boxes all pushed up in a wad, with the 
result that when car reverses movement, a condition has 
been created wherein hot boxes occur. 

Not only do we delay the particular car by setting it 
out but often we delay the train carrying that car to the 
extent that it misses its connections. That train may 
be carrying 50 to 70 perishable or livestock loads that 
may arrive at destination late. Where we have a de- 
cline in market, losses are sustained, and we are called 
upon to assume them. 

With this explanation, I am sure efforts are going to 
be made to intensify inspection of empty equipment, as 
well as loaded equipment, and more particularly in the 
case of cars which we know are going to be loaded with 
commodities subject to market fluctuation. 

Where we are unfortunate enough to have cars con- 
taining perishable or livestock set out either between 
terminals or at terminals because of a mechanical failure 
or a hot box, every effort should be made to repair that 
car promptly, and get it started, with a view of making 
up the time that is lost and get the car to its destination 
on schedule. 

We may feel that many of the items that are resulting 
in large expenditures of money through the freight-claim 
channel must happen—that they are incidental to our 
transportation system and that there is no corrective 
action necessary. In the Chicago terminals some few 
years ago we were setting out hundreds of cars con- 
taining perishable, and paying out thousands and thou- 
sands of dollars in loss and damage claims because of 
delay, until one of your members, C. J. Nelson, who is 
now superintendent of the Chicago Car Interchange 
Bureau, arrived on the scene. Our trouble was im- 
mediately minimized, and today we are moving perish- 
able through the Chicago terminals close to 100 per cent 
on time so far as mechanical defects are concerned. It 
can be done. 


Applying the Loading Rules 


Another item of expense that we feel can be improved 
with your assistance is the $390,000 that the Class I 
carriers paid out during the year 1936 in the settlement 
of claims brought about because of damage to shipments 
of machinery. In an effort to eliminate such claims, we 
on the Milwaukee have inaugurated a system whereby 
when a shipper orders a car for machinery loading the 
agent at the origin station immediately notifies the local 
car-department representative so that the latter can ar- 
range for an inspection of the machinery at the time the 
shipper starts to load. The carman being present when 
the loading starts, will be in position to give the shipper 
advice as to just what is necessary in the way of block- 
ing, bracing, etc., and thereby not only render real serv- 
ice, but at the same time eliminate the possibility of a 
claim. At the same time, he furnishes our office with 
the car number, destination, routing, etc., and we, in 
turn, pass the information to the various operating di- 
visions as well as connecting lines in the case of inter- 
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line shipments, asking that the car be given careful 
handling all the way ‘through to destination. The re- 
sults generally have been highly satisfactory. 

In carrying out our loss-prevention program, we in 
the claim prevention end of it have been faced for many 
years with a lack of information as to the exact cause for 
damage, particularly in the case of carload commodities 
where the car arrives at its destination with the lading 
shifted, bracing or blocking displaced, and evidence point- 
ing to hard usage in transit. We know that in many in- 
stances where unusual handling is assigned as the cause 
for damage such is not the case. On the contrary, the 
shipper or the shipper’s forces rather have failed to load 
and protect the lading in a way that would eliminate 
aes even though the car did receive ordinary han- 

ing. 

For instance, we will find that a shipper will go to 
the expense of purchasing lumber of a suitable quality, 
free from knots, brash, dry rot, etc., and then will undo 
his good work by failing to use proper dimension nails 
or spikes in securing bracing or blocking in the car. In 
other instances, sufficient thought is not given to the 
application of the protection, with the result that it does 
not serve the purpose for which it was intended. 

I do not know of anyone on the railroad who is better 
equipped than a carman to inspect and advise as to the 
condition of a shipment either in the process of loading 
or unloading. Once he has developed information in- 
dicating the need for corrective action as far as the 
shipper is concerned, that information should be passed 
immediately to the loss prevention organization on his 
railroad, so that action can be taken diplomatically with 
the shippers. 

One place where we have some real work to do is in 
connection with our inspection of shipments loaded on 
open top cars, this conclusion being the result of ob- 
serving inspection activities insofar as this particular 
class of freight is concerned, and also based upon an 
analysis of accidents involving such commodities. 
The carman is usually particularly attentive to the run- 
ning gear in all cars in the train which he is inspecting. 
When he comes across an open-top load, he should take 
sufficient time to examine the manner in which car has 
been loaded thoroughly, and satisfy himself that adequate 
and sufficient protection in the way of blocking, bracing, 
etc., has been applied to keep the shipment from shifting 
or tipping over. I refer to such shipments as contractor’s 
equipment, clam shells, roadway machinery, tractors, auto 
trucks (moving on flat cars or in gondolas), automobile 
frames, welded steel pipe, generators, bridge and struc- 
tural steel. Vibration plays a part in displacing loads 
of this nature from their original position, as does un- 
usual handling. In my opinion they should receive 
more than the ordinary inspection. We have asked our 
train and engine crews, as well as our agents, to watch 
loads of this nature, so that we may avoid serious acci- 
dents and the payment of large sums of money on such 
commodities in the way of loss and damage claims. 


Reduce Damage in Picking Up Wrecks 


Most of you have jurisdiction over the employees 
assigned to wrecking outfits, and it is your duty from 
time to time to go out on the railroad and supervise the 
picking up of derailments or accidents. We have always 
felt that the use of a lot of good common sense at times 
like these would save considerable money for the railroad 
concerned. 

The most important consideration in railroading is a 
main track which will permit operation of trains. At 
the same time a lot of damage to the cars involved in 
derailment as well as to the contents can be eliminated 
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by doing the job just a little more carefully. Where it 
is impossible to rerail or retruck a car without undue 
delay, then the next best thing is to set it upright along- 
side the track where the contents can be salvaged later 
on after the main line has been restored to operation, 
rather than to turn the car over, causing not only damage 
to the equipment but, worse yet, to the contents. It has 
been our experience often times that considerable money 
could be saved by removing the contents of a derailed 
car and hauling them by truck to the nearest side track 
where they could be loaded into other equipment, instead 
of trying to pick up the car and the contents. Generally 
speaking, when such action is taken the lading shifts, 
shearing off a part or all of the superstructure, thereby 
causing heavy damage to the car and to the lading. 


The Neglect of Hidden Defects 


An item that I am sure can be worked out by your 
organization and one that is important is the proper 
disposition of freight equipment that has been respon- 
sible for damage caused by some hidden defect in that 
car that could not be detected by visual inspection. We 
have had any number of instances where claims rang- 
ing from $300 to $1,000 have been paid because freight 
was loaded in a car that had a defective roof, doors, 
etc. The claim-prevention organization in many in- 
stances did not hear about the case until the claim was 
paid and after the car had been unloaded and placed 
back in freight service. 

Where we have a car that is defective and has caused 
damage, some definite action should be taken to repair 
it, so that it will not be placed back in service and cause 
the same damage over and over again. The mere chang- 
ing of the classification card reducing a car of this na- 
ture from a high classification to a lower category does 
not correct the condition, because the next car inspector 
who inspects that car will record it to a higher classi- 
fication, not knowing that a defect exists. This again 
brings out the importance of the inspector whose duty 
it is to classify cars for commodity loading, and how 
important it is that this work be confined to the day- 
light period, giving him an opportunity to do his job as 
it should be done. I hope that some plan can be worked 
out whereby some definite action will be taken either to 
repair a car that has been responsible for causing a 
large loss because of some defect, or that the informa- 
tion will be passed on to the line owning the car so that 
they may take such action. 

On the Milwaukee we have asked our agents to mark 
with white chalk inside of the car the defects, so that 
they will be readily seen by the car inspector. He is 
also requested to tell the dispatcher that this particular 
car has caused damage due to some mechanical defect 
and to move it to the first repair point where there is a 
carman located, so that he will be able to make the 
proper inspection and take the necessary action to cor- 
rect the condition. 


Things to Be Avoided in Rebuilt Cars 


New equipment and cars shopped for heavy repairs 
and rebuilding should be better cars than any we have in 
service at the present time if we give proper considera- 
tion to the various items that are causing loss and dam- 
age claims, which I am sure will not increase the cost 
materially. I have in mind, for instance, many cars 
equipped with steel threshold plates which have not been 
countersunk flush with the floor or cut off so that they 
will not protrude beyond the doorpost. Where steel 
threshold plates are employed, holes not less than 1% 
in. in diameter should be placed 6 in. or 8 in. apart the 
entire length of the plate, in order to allow shippers to 
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apply doorway protection. This is also true of steel 
doorpost plates. In many instances, nailing strips are 
being applied to the doorpost that protrude as much as 
13⁄4 in. beyond the side walls of the car, creating haz- 
ards which are bound to result in damage to lading con- 
tained in sacks or cartons. The bolts used in securing 
the decking and siding in many instances protrude be- 
yond the lumber to the extent that they also create addi- 
tional hazards. 

In an effort to counteract condensation in steel roof 
equipment, which is a very troublesome item from a 
loss-and-damage standpoint, openings at the eaves and 
ends of the car have been provided, intended for venti- 
lation. This has not corrected the trouble but to the 
contrary has created additional opportunities for dam- 
age because dust, cinders and the elements enter those 
openings. I hope that something can be worked out to 
correct this condition. 

The type of door used on many of our box cars is 
loose and herein lies one of the greatest opportunities 
for damage to freight due to water, dirt, ete. A door 
that will completely seal up the doorway opening will 
go a long way toward reducing our loss and damage 
bill as well as satisfying our patrons. 

The speed to which our freight trains have been 
stepped up is such that we are handling freight today 
on schedules that our passenger trains used to travel on. 
This speed and our present equipment results in vibra- 
tion that is causing damage to many commodities. I 
believe that all new equipment, regardless of the char- 
acter of the car involved, should have stabilized trucks, 
to reduce vibration. It would be economical from a car 
maintenance standpoint, as well as from a loss-and-dam- 
age prevention standpoint. 

Your president, Mr. Nystrom, has made many of the 
changes that I have enumerated in our equipment, and 
has many more in mind, so I know that it can be done, 
and I want to take this opportunity of thanking him 
for his co-operation. 

Remember, in the railroad business we have only one 


thing to sell, and that is service. When a car is fur- 
nished for loading of any commodity and it is not im 
proper condition safely to transport that shipment to 
its destination we have not only created damage that is 
expensive but, worse yet, the dissatisfaction which al- 
ways follows when freight arrives at its destination in a 
damaged condition. Surely we must appreciate that our 
shippers are vitally interested to deliver their products 
to their customers in first-class condition. Usually they 
spend large sums of money in preparing their products 
for shipment in an effort to accomplish this result, and 
when they arrive in a damaged condition they can not 
help but feel that the railroads are responsible. 


Discussion 


In the discussion following Mr. Ennis’ paper, the 
importance of the cotter key as a protection against loss, 
damage and delays was stressed. The campaign for the 
improvement in the condition of cotter keys in brake 
rigging developed on the Richmond, Fredericksburg & 
Potomac was described. Much has been accomplished 
by the use of samples of incorrect and correct methods 
of cotter-key insertion in reducing the frequency with 
which these keys have to be replaced. For one thing 
this has reduced inspection delays. 

Weaknesses in the construction of auto loaders was 
brought out as one cause of damage to automobiles in 
transit which cannot be overcome by inspection prior 
to loading. Cars on the upper loader are damaged 
due to weakness and looseness in the sway bolt. Both 
the top and bottom automobiles are damaged when the 
members shear at the floor wells. The suggestion was 
offered that these wells be eliminated and a flush type 
of floor casting employed instead. 

The effect of increased freight-train speeds in in- 
creasing loss in damage was also referred to. This has 
been particularly noticeable in the case of eggs which 
are developing minute cracks to a much greater extent 
than ever before. 


Eeonomies of Private Freight-Car Operation 


Many special types of cars developed to return com- 
modities of great value to the rails 


By Leroy Kramer 


Vice-President, General American Transportation System 


Efficient car department work is an important cog in 
the intricate operations of this country’s great transpor- 
tation machine. We, in our operations, have much of 
common interest with you, particularly in those matters 
of daily occurrence connected with the proper maintain- 
ing of cars in running condition. 

There is some confusion as to just what types of cars 
were first built either by shippers or independent own- 
ers, but at one time every type of car came in this cate- 
gory. At the present time the private-car supply is 
largely confined to tank and refrigerator cars, although 
there are still some stock and open top cars privately 
owned. Evidently the economics of operation began 
working against the other types of cars. The railroads 
began furnishing more completely those standard types 
which their shippers required, and they have done such 
a good job of it that it is rare to find a movement of 
normal commodities that cannot be handled by the stand- 
ard railway equipment. ' 
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65 Types of Tank Cars 


On the other hand, and with particular reference to 
tank cars, there was such a shifting of production from 
one territory to another, and such a multiplying number 
of commodities requiring different capacities and types 
of cars, together with seasonal movements, that it would 
have proven very burdensome to the railroads to have 
been compelled to make huge investments to meet these 
unusual requirements. They did not have the facilities 
nor the experience adequately to supply the ever-chang- 
ing conditions, and it is generally agreed that the private 
cars engaging in these lines of activity have relieved the 
railroads of very costly and uneconomical operation of 
special cars. 

The private car companies make it their business to 
exert every effort to furnish equipment that will keep 
freight on the rails. Having organizations devoted to 
this purpose, it is natural that they have been able to 
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produce these results because of their constant and 
patient study of the shippers’ requirements and the 
development of cars to meet those needs. 

An interesting angle to car supply is that in a single 
year our company handled 110 different commodities in 
tank cars which required the use of 65 types of cars. We 
are still developing new types to retain or bring back 
shipments to the rails. No single railroad or group of 
railroads could possibly justify the ownership of all these 
various types of cars, nor supply them properly and 
promptly, and keep them distributed to the various in- 
dustries and sections of the country to meet the widely 
varying needs of liquid shippers. With rare exceptions 
railroads do not own tank cars other than sufficient for 
their fuel oil requirements, yet no railroad today need 
suffer any revenue loss from liquid shipments, because 
they can call on the existing private car companies and 
get the right type of car on short notice. 

Lest someone mentally wonder whether the railroads 
are paying too great a price for this service, let me re- 
mind you that the mileage rate paid by the railroads on 
tank cars is less than the mileage rate paid by a single 
passenger per mile and, what is more important, is less 
than the cost of ownership of these cars. The difference 
is made up by the shipper agreeing to pay a normal 
rental, depending on the type of car, and this justifies 
the creation and operation of tank cars. And also re- 
member that tank cars run on rails and not on roads, so 
that the revenue in such cars accrues to the railroads, 
and no mileage is paid when these cars are standing idle. 


Refrigerator Cars 


What about refrigerator cars? The railroads, either 
through direct or controlled companies, own about 85 
per cent of the refrigerator cars. The remainder are 
privately owned. 

Are these all alike? They are not. Some are specially 
designed for packing house business, some for dairy prod- 
ucts, some for certain fruits and vegetables from ter- 
ritories that differ from cars to handle fruits and vege- 
tables from other territories. Inside lengths, widths, and 
ice bunker capacities, as well as types of bunkers, vary 
to meet the different requirements of the products or 
the shippers. 

There cannot be too much emphasis placed upon the 
necessity for furnishing the shipper the kind of car that 
he wants. He has his shipping problems and has com- 
petition with those who do not ship by rail. He must 
have a car of the proper length to contain his standard 
carload, and not too much center bracing which costs 
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money. Ice bunker capacity must suit him, and the car 
must be capable of giving him the right temperature. 
He may require cars in a particularly clean condition as 
compared with those that are used in miscellaneous serv- 
ice. He may not be able to use a car with any odor for 
certain shipments, and above all, he wants these cars in 
the right number and at times to suit his convenience. 
Generally speaking, private car companies have been 
more attentive to the shippers’ requirements, which 
again has been a tremendous influence in retaining many 
such shipments on the rails instead of their going to 
competing truck transportation. 

Railroads who own or control cars are generally those 
which have territories engaged in producing fruits and 
vegetables in large seasonal quantities. Many other 
railroads do not havè such seasonal crops, but in the 
normal production of fruits, vegetables, butter, eggs, 
poultry, packing-house products, etc., need a variety of 
cars which experience has taught them it is not eco- 
nomical for them to own. In such instances they have 
leased their requirements from private car companies 
who furnish the capital and the maintenance, but turn 
the cars over for operation to the railroads for their 
distribution and movement. This places them on the 
same basis competitively: with railroad owned or con- 
trolled cars. 


Some Striking Facts 

The following few items indicate the widespread pro- 
duction of perishables, and will doubtless impress you 
with the fundamental basis of special car operation to 
meet demands from widely separated sections of the 
country at various seasons of the year. Again the 
greatest influence is service to the producer, and this 
service has to be met in the most economical manner 
possible. 

The most surprising bit of information is the fact 
that the railroads handle more tonnage of milk and milk 
products every year than they do of steel. A large vol- 
ume of this milk was returned from trucks to the rail- 
roads when our company developed the glass lined bulk 
milk car. 

Without including homemade or local production, sev- 
eral hundred creameries produce for rail transportation 
over a billion five hundred million pounds of butter, 
one-third of this coming from Minnesota, Iowa, and 
Wisconsin, 

No one can even guess the total production of eggs, 
but the cities of New York, Chicago, Boston and Phila- 
delphia annually receive by rail more than 6,500,000 
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cases of 30 dozen eggs per case. The largest egg pro- 
ducing state is Washington, followed by California, New 
York, Iowa and Illinois. Certainly this is a diversified 
business over a large territory. 

Minnesota leads all states in dressed poultry produc- 
tion, and the four cities mentioned above receive between 
nine hundred million and one billion pounds annually 
by rail. 

APOO lead the vegetable and fruit tonnage. Apples 
are second. Washington originates 40 per cent of all 
the apples shipped by rail. California ships 70 per cent 
of the oranges and 99 per cent of the lemons. The 
southern states—Florida to Arizona—are all increasing 
their productions rapidly. 

Eighty-five per cent of the perishable products handled 
on rails are grown or produced west and southwest of 
Chicago and south of the Ohio river. The bulk of this 
is consumed east and north of those boundaries. 


Why Private Car Companies? 


The economics of private car companies are generall 
based on the following reasons : l 

1. A service need by a shipper or a railroad to pro- 
tect the loading requirements. 

2. The desire and ability to develop and furnish for 


service those types of cars not generally owned by the 
railroads. 

3. A closer contact with the shipping public and the 
desire to meet their requirements can only be done by 
organizations small enough to appreciate the needs of 
such shippers. 

4. The private car companies, in serving their cus- 
tomers, have established standards of service that have 
been progressive and standards of maintenance that 
have been generally better than the standards of the 
railroad. 

5. The use of private cars by railroads on a mileage 
basis is the cheapest thing bought by railroads today. 
I am entirely familiar with the cost of ownership and 
operation of railroad freight cars, and I make the above 
statement with full knowledge that every other com- 
modity bought by the railroad has increased materially 
in the last few years, averaging about 40 per cent for 
materials, and yet the railroads are paying the same 
mileage rate today that they have for several decades. 
I realize that this rate is a matter of averages. It may 
produce profit in one direction and losses in another. 
but on the whole, in good times or bad, the use of cars 
on a mileage basis has been cheaper to the railroads 
than it would be if they owned and operated similar 
types of cars. 


A.A.R. Mechanical and Loading Interchange Rules 


Factors in interchange inspection which 
influence operating costs 


By C. J. Neison 
Superintendent of Interchange, Chicago Car Interchange Bureau 


With the enormous amount of money the railroads 
have invested in cars it would seem quite proper to as- 
sume that the car department is of great importance in 
the transportation game, and that car-department em- 
ployees carry far-reaching responsibilities. I believe that 
meeting and conferring with each other, as on this occa- 
sion, will go far toward helping us in this responsibility. 

We know that the carmen have not been lagging in 
progressive activity, and I intend no criticism in this 
paper to indicate some of the details that might be ad- 
vantageously handled differently than they are today. 
I have confined my comments to details having to do 
with car handling and operation. 

I doubt that there is any group of workmen connected 
with railroading who are governed by nearly as many 
rules and regulations as are the car inspectors, having 
in mind such rules as the A.A.R. Mechanical Rules of 
Interchange, the A.A.R. Loading Rules, the Safety Ap- 
pliance Regulations, the rules covering the handling of 
explosives, the railroad clearances, etc. 

It requires a well-trained mind to understand and re- 
tain them, and failure to do so is bound to result in heavy 
losses and possible injury or loss of life. That same 
mind should also be well enough trained to exercise good 
judgment in cutting cars out of service, and I have, ap- 
parently to no avail, constantly endeavored to impress 
on the minds of all concerned that injudicious shopping 
of cars is creating enormous losses, but I am still hoping 
that some kind of united and remedial action will be 
taken to curtail it. 

Time will not permit doing justice to this detail, and 
I will, therefore, briefly suggest that consideration be 
given to the following recommendations: (a) When fail- 
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ure or wreck occurs on account of a car defect, higher 
officers should bear in mind that indiscreet or terse criti- 
cism might affect the judgment of sub-officers and em- 
ployees to the extent of making them over technical. 
(b) Have traveling or higher supervisors make periodical 
surprise checks of repair tracks to ascertain whether or 
not some of the loaded cars could have continued to 
points of unloading without repairs. (c) Make greater 
effort to educate present and potential car inspectors, 
with a view to making them better qualified to properly 
perform their duties. (d) Insist on reasonable time 
being allowed for inspection. 

I was requested to make some comments on inter- 
change, and in doing so, I again call attention to the de- 
plorable fact that the A.A.R. Mechanical Rules of Inter- 
change are, too frequently, being willfully violated. While 
I could cite many concrete cases, it will probably suffice to 
use a recent and outstanding example. I refer to revised 
Rule 36, effective August 1, 1936, which, as you know, 
prohibits the use of red printing or red background on 
placards used by the railroads. Realizing that it would 
be costly to destroy the large stocks of such cards on 
hand at the time the rule was changed, the Chicago roads 
were allowed nine months to exhaust them, with the 
warning that the rule would be literally enforced at the 
expiration of fhat time. 

While some roads had taken action toward providing 
proper cards, we discovered, when the rule was finally 
enforced, that the percentage was small, and that the 
great majority of all the roads had done practically noth- 
ing to meet this requirement. The results were that 
thousands of defect cards were issued in Chicago, that 
an enormous amount of time and money was unneces- 
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sarily spent, that we received bitter protests from all parts 
of the United States, and that we were repeatedly 
charged with being over technical. 

Furthermore, we know that so-called gentlemen’s 
agreements are in existence at many points, to simply 
remove the cards from cars, without defect carding, 
which, of course, means that when the painful penalty is 
not applied, no action will be taken to eliminate such 
placards. 

It is also a well-known fact that agreements are in 
effect between some roads to waive important require- 
ments of A. A. R. Rules 3 and 4 in the interchanging of 
¢ars between themselves, all of which, to no small extent, 
defeats the intent of or nullifies the object sought by the 
Association of American Railroads, and it would seem 
that this Association should do all within its power to 
discourage such undesirable practices. I realize that 
some local conditions might exist which would make it 
desirable to deviate somewhat from certain rules, but I 
feel that it should never be allowed without procuring 
permission from the Association of American Railroads. 
In fact, considering the time and money spent in de- 
veloping A.A.R. regulations, I have never been able to 
understand why the members are breaking faith between 
themselves in this manner. 

In briefly dealing with the Loading Rules, I must 
again refer to the car inspectors by reason of the varied 
and fluctuating action they take in connection with the 
shopping of cars for load adjustments. Some use ex- 
cellent judgment, while too many others do not, de- 
pending mostly on the manner in which they have been 
instructed. 

Many companies simply furnish books of loading rules 
to their inspectors with instructions to be governed by 
them, and emphasizing that failing to do so literally will 
be deemed a serious matter. Under such circumstances 
inspectors do not dare to pass a load along unless it is 
secured strictly in accordance with the rules. I have in 
mind cars shopped for adjustments simply because the 
blocks, braces, etc., are a fraction smaller than specified 
in the rules, and cases where large concave blocks, A- 
braces, etc., are used as substitutes for the much smaller 
blocks and inferior methods provided for in the rules. 

We know of many similar cases where cars are being 
shopped for adjustments, irrespective of the fact that the 
loads are intact and perfectly safe. Such action, however, 
is seldom taken by inspectors who have been properly 
coached, and who are permitted to exercise their own 
judgment to a reasonable extent. 

While we are entirely justified in being exacting when 
inspecting loads at shippers plants, so far as enforcing 
compliance with the rules is concerned, I know that 
thousands of dollars could be saved, and that many irri- 
table delays could be avoided by the use of common sense 
in connection with such loads in transit. In other words, 
I would strongly urge that we refrain from adjusting 
loads enroute by reason of not being secured exactly in 
accordance with the rules, if they appear safe enough to 
continue to destination, with the understanding that each 
case of improper loading shall be promptly reported, and 
that immediate action shall be taken with shippers for 
correction. 

Another outstanding example of apparent inefficiency, 
worthy of consideration, is the preventable penalties the 
carriers have suffered in connection with the handling 
of scrap iron. For a number of years loading rule 261 
provided that when scrap iron extended above the “car 
sides or racks,” it could be secured with a “sufficient 
number of strands of %-in. diameter wire to prevent it 
from falling off.” The wording of this rule was some- 
what revised in the simplified book of rules (Fig. 115), 
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published in 1934, but without changing the intent. Im- 
mediately thereafter, however, the shopping of such loads 
for transfer or adjustment increased to an alarming ex- 
tent, which appeared to be mostly due to metal parts 
being used as substitutes for racks, consisting of boards 
nailed to wooden stakes. 

This, by urgent requests of a number of railroads, re- 
sulted in Fig. 115 being changed in 1935 to prohibit the 
use of such substitutions, but the dangerous loading, 
transferring and adjusting still continued, and because of 
this proving unsatisfactory and producing no better re- 
sults, the 1934 rule was reinstated on January 1, 1937. 

V. R. Hawthorne, Secretary, Mechanical Division, 
Association of American Railroads, knowing - that 
the committee on Loading Rules was at its wits end, 
had an extensive investigation made by his field men 
who finally reported that regardless of expense a prac- 
tically fool-proof rule would be the only remedy, which 
resulted in the issuance of Circular No. D. V.-902 on 
May 4, 1937, outlining a further change in Figure 115. 

The rule as it now reads would, if rigidly enforced, 
prove unreasonably expensive and very irritating to ship- 
pers, but it is rarely being complied with, and I am now 
wondering if the 1937 rule should not be restored. 

The committee on Loading Rules felt, and I would say 
properly so, that because there are so many different 
kinds of scrap iron, a rule permitting such lading being 
secured as economically as possible would be most de- 
sirable, assuming that the railroad men should be well 
able to decide whether or not it was tied together, or 
down, thoroughly enough to make falling off the cars 
in ordinary train handling impossible. 

Knowing from experience that a good safe load can 
be built up to a reasonable height above the top of car 
sides with such metal parts as pipe, beds, auto chassis, 
auto wheels and car roofing, by tying them together with 
wire, I believe that lack of proper action, proper super- 
vision, proper coaching of shippers and employees are 
the principal reasons for this trouble, rather. than the 
wording of the rule. 

If you will make a check, I believe you will find 
that most of the few scrap dealers who have a book of 
loading rules know practically nothing about its contents, 
and that it was either mailed or handed to them without 
explanation of any kind covering the application of Fig. 
115. That is also true with many shippers of other 
commodities. 

It would seem to me that all railroad patrons ship- 
ping material on open-top cars should receive a book 
of loading rules, and that in every case where a rule has 
been changed, a competent railroad representative should 
visit each shipper who manufactures the commodity cov- 
ered, and explain to him why it was revised and what 
it means. In cases where only one commodity, such as 
scrap iron is being shipped from a plant, a letter to the 
shipper, instead of a book of rules, might prove more 
effective and economical. 

Now a few words about the experimental load card 
shown as Fig. 1 of the loading rules. This card was 
adopted to assist the Committee on Loading Rules in 
determining whether or not certain methods of loading 
freight on open-top cars are sufficiently safe to warrant 
recommending them to the Association of American Rail- 
roads for mandatory rules. 

While it seems reasonable to assume that executive 
officers fully realize the importance of these cards, it is 
quite evident that the great majority of employees do not, 
which again reflects the fact that they are not being as. 
thoroughly instructed as thev should be. This statement 
is based on the fact that a few roads are making a fine 
job of reporting irregularities found on such loads in 
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transit, or at destinations, often furnishing sketches, 
photographs, etc., while others are so incomplete and un- 
reliable that they are of no value at all to the committee. 
In other words, some roads have demonstrated beyond 
doubt that the necessary details can be correctly reported, 
if the employees making such reports know just what is 
desired. It is a rather difficult task to make these reports 
fully understandable, and few employees, such as car 
inspectors and agents, can do it without constant guid- 
ance by well-versed supervisors. Only a small percent- 
age of these cards are being mailed to Mr. Hawthorne, 
and it is a well-known fact that they are frequently being 
ignored by employees who do not fully understand what 
to do with them. 

With the tremendous speeds of our freight trains to- 
day, the loading of material on open-top cars has become 
an exceptionally serious matter, deserving our very best 
efforts. I know that the Committee on Loading Rules 
has, in recent years, devoted more time to this than ever 
before, and I also know that far better results are pos- 
sible if all the railroads will co-operate as thoroughly as 
they should. 

Another condition which should be of great concern 
to every railway employee is the destructive effect of 
excessive impacts of cars in yard switching. Despite 
the fact that operating officers are continually endeavor- 
ing to bring about improvements, I doubt that it is being 
curtailed to any great extent, if at all. 

In the Chicago territory, about 3,500 open-top cars 
must be placed on shop tracks each year on account of 
the loads, which had originally been secured in accord- 
ance with the loading rules, having been shifted to the 
extent of making them unsafe to handle in road trains. 
This only applies to adjustments in interchange, and I 
believe that figures showing the total number in the 
United States, and cost, would reveal that the enormous 
consequential losses are far from being fully realized by 
the carriers ; the figures would, of course, be greatly in- 
creased if the closed cars were included. 

Many of the commodities involved remained intact 
when they were subjected to switching impact tests, up 
to at least 8 m.p.h., under the directions of the Commit- 
tee on Loading Rules, making it safe to say that these 
speeds are too often exceeded in what is called ordinary 
yard switching. If figures could be produced to show 
the cost of the damage to cars handled in this manner, 
they would probably prove equally as alarming as those 
previously referred to. 

This being an operating problem, some of you may 


feel that I am somewhat out of line in bringing it before 
you, but I am doing so by reason of knowing that car- 
men can co-operate in this far better than they have 
in the past. 

We can go into most any classification yard and see 
cars crashing against each other, apparently unobserved 
by our car inspectors, and about the only time anyone 
pays any attention to this is when a car is seriously dam- 
aged. I fully appreciate how difficult it is to work out a 
well-defined remedial plan, but I firmly believe that it 
can be done, and that car-department officers should take 
more aggressive action in the matter than they are now 
doing. 

C. H. Dietrich, Executive Vice-Chairman, Freight 
Claim Division of the Association of American Railroads, 
being much concerned about the large sums of money 
paid out on account of freight being damaged by im- 
proper handling, recently called a meeting at Chicago, 
and earnestly appealed to the many railroad men present 
to increase their efforts for better results. 

I know that the deep impression he made will result 
in an energetic campaign being inaugurated, and feel 
confident that the carmen will fulfil their obligation, so far 
as co-operation is concerned. 


Discussion 


Mr. Nelson’s paper brought out a lively discussion on 
the effects of switching impacts and on certain provi- 
sions of the loading rules. While high-speed switching 
impacts were rated as major factors in creating loss in 
damage claims, the effect of impacts due to uncontrolled 
slack in road movement came in for a share of the re- 
sponsibility. At the end of the discussion a resolution 
was passed calling to the attention of the Association 
of American Railroads the belief of the Car Depart- 
ment Officers’ Association that a study to determine the 
maximum desirable switching speed, especially for house 
cars, would be very helpful. While it was generally 
recognized by those taking part in the discussion that 
the establishment of such a maximum speed by the As- 
sociation of American Railroads would be of little value 
for disciplinary purposes, it could be used effectively in 
a campaign of education to improve the conditions at 
present prevailing. 

The discussion on the Loading Rules dealt with the 
handling of poles on flat cars, loading of heavy machin- 
ery and light-scrap loading. It was evident that con- 
siderable difficulty is being experienced in the shifting 
of the load where poles are moved on flat cars, with 


“While high-speed switching impacts were rated as major factors in creating loss in damage claims, impacts due to uncontrolled slack in road 
movements came in for a share of the responsibility” 
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heavy expense for readjusting the loads. More diffi- 
culty is experienced where creosoted poles are loaded on 
bearing strips than when they are loaded on the car 
floor, although the bearing strips to some extent protect 
the poles at the bottom of the load from damage. Some 
improvement in the shifting of these loads was reported 
where the cars are handling at the head ends of trains. 
The use of high-tensile bands, applied taut over the 
load between the end stakes, using the stake pockets for 
attachment to the car. Where such bands are used it 
ies recommended that shims be applied to protect the 
poles. 

Difficulty has been experienced because of high load 
concentration with certain heavy machinery, such as 
drag-line excavators. Cases were cited where this con- 


centration had caused the truck springs on one end of 
the car to go solid, resulting in derailments. In other 
cases the concentration of the load through the tractor 
crawlers at the sides of the cars caused serious distor- 
tion of the side sills. 

The discussion developed the fact that none of the 
roads represented at the meeting are complying literally 
with the scrap rule. Considerable criticism of the rule 
was voiced so far as it applies to light scrap which must 
be loaded 4 ft. or 5 ft. above the top of the car in order 
to get a minimum load and which contains no flat ma- 
terial suitable for building up retaining walls above the 
car sides. Such loads were said to be unsafe when the 
binding over the load was depended on because the 
material settles and the retaining wires become loose. 


Address by J. T. Gillick 


J. T. Gillick, chief operating officer, C. M. St. P. & P., 
expressed his satisfaction at the fact that the car men 
were again getting together for a discussion of the prob- 
lems of car operation and maintenance. A mismanaged 
car department, he said, is the most annoying and ex- 
pensive thing which can be on a railroad. Much intel- 
ligent planning is required to adjust car maintenance to 
fit a fluctuating income and this will be increasingly 
difficult with the higher costs now imposed on the rail- 
roads. 

Everyone, he said, takes it out on the railroads; in- 
dustry passes on increases in its costs, which the rail- 
roads have to pay. The railroads, however, cannot pass 
on increases in their costs and it is, therefore, up to the 
car department to carry on its functions without increas- 
ing costs. To accomplish this, he said, there must be 
an exchange of ideas such as is provided by the con- 
vention of the association. Among the agencies which 
are available for the assistance of the car department in 
accomplishing its difficult objective he mentioned the in- 
crease in the employment of welding, the use of power 


jacks and others which are effective in saving time and 
can be used for the reclamation of material. 

Mr. Gillick held forth no hope of a rosy future for 
the car men. With freight trains operating at passen- 
ger-train speeds, he said that more attention must be 
given to the condition of air brakes and trucks; there 
must be a more rigid inspection of draft gears and, 
while the journal box situation has improved in recent 
years, it is still far from satisfactory. He cited the 
changes in passenger-car equipment which are such that 
he was not sure whether a car repair man or a watch 
maker were most needed. He pointed out the tremen- 
dous importance that attention to little things plays in 
the successful operation of passenger trains at speeds of 
100 miles an hour if interruptions of the performance 
are to be prevented, and always the cost must be con- 
trolled. To accomplish all these things, he said, was ex- 
pecting a great deal. He expressed his confidence, how- 
ever, in the car men of the country to meet the new 
situation as successfully as they have always met their 
problems in the past. 


Discussion of the Interchange Rules 


The discussion of the Interchange Rules was led by 
M. E. Fitzgerald, general car inspector, C. & E. I. In 
opening the discussion Mr. Fitzgerald spoke of the dif- 
ficulty of securing complete adherence to rules viola- 
tions of which are accompanied by penalties. It was 
his suggestion that the work of the field checking com- 
mittee of the Mechanical Division, Association of 
American Railroads, be extended to other phases of the 
observance of the Interchange Rules than billing. The 
surprise element in such a system of checking he thought 
would increase the respect with which the rules are 
observed just as it had increased the care exercised in 
rendering bills which conform with the work done. One 
of the speakers during the discussion asserted that the 
field committee is working along the line suggested. 

For the purpose of effectively bringing out changes 
needed in the rules, Mr. Fitzgerald suggested that an 
A.A.R. committee be appointed by the Car Department 
Officers’ Association to seek proposals for changes on 
the part of the roads represented in its membership, to 
study and bring these changes before the executive 
board of the association, and then to present its proposals 
on the floor of the convention for discussion. Changes 
adopted by the association following this procedure 
would then be proposed to the Mechanical Division by 
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the association. On motion, the suggestion for the ap- 
pointment of such a committee was adopted. 

Break-in-twos caused by drooping couplers, and slack 
in draft gears were the subjects of a considerable part 
of the discussion which followed Mr. Fitzgerald’s pres- 
entation. The general practice of shimming up truck 
springs to restore the height of drooping couplers, was 
considered unsatisfactory by one member, because it did 
not correct the coupler condition. The coupler still re- 
mained out of line, thus being subjected to damage and 
subjecting the draft gear to abusive treatment. A num- 
ber of break-in-twos were reported in which the dis- 
tance from the top of the coupler shank to the striking 
casting was 234 in., instead of the normal 34 in., per- 
mitting the couplers to creep up and slip by. The 
speaker advocated the use of shims on the carrier iron, 
rather than in the truck, and also suggested the spot 
welding of a suitable shim on top of the shank in cases 
of excessive play between the coupler shank and strik- 
ing casting. Another member, however, questioned 
whether it might not be necessary to anneal the coupler 
if any welding were done upon it. Several speakers 
expressed the opinion that it was time for the adoption 
of a rule on draft-gear inspection. 


465 


466 


Railway Mechanical Engineer 
OCTOBER, 1937 


First Meeting of 


Fuel and Traveling Engineers 


Association since the amalgamation of the two parent 
associations was held in the Hotel Sherman, Chicago, 
September 28 to October 1, with a total registration of 
railroad members and guests of 494. The meeting was 
under the direction of President J. D. Clark, fuel super- 
visor, Chesapeake & Ohio, who said in his opening re- 
marks that the union of these two groups was the 
greatest step ever taken by either in furthering their 
mutual objective of conserving fuel and promoting and 
improving the efficiency of locomotive service. 

This objective was unquestionably furthered to a 
substantial degree by the constructive program of in- 
dividual papers and committee reports* provided by the 
officers of the association, with all details worked out 
and co-ordinated through the effective efforts of Secre- 
tary-Treasurer T. Duff Smith. Special features included 
addresses by M. J. Gormley, executive assistant, Asso- 
ciation of American Railroads; Roy V. Wright, editor, 
Railway Mechanical Engineer; W. H. Flynn, general 
superintendent motive power and rolling stock, New 
York Central; L. K. Sillcox, first vice-president, New 
York Air Brake Companyt; and Eugene McAuliffe, 
special representative, Union Pacific. Owing to un- 


Four-day convention held at 
Chicago is notable for the 
number of addresses and com- 
mittee reports presented, and 
range of subjects covered 


avoidable absence from the meeting, Mr. Flynn’s ad- 
dress was read by A. A. Raymond, superintendent fuel 
and locomotive performance, New York Central. 

One of the high points of the convention from a hu- 
man standpoint was the address by Mr. McAuliffe, who 
was responsible probably more than any other one man 
for the founding of the original International Railway 
Fuel Association in 1 Mr. McAuliffe intentionally 
avoided discussing the technical side of railway fuel used 
and reminisced regarding men responsible for and events 
leading up to the development of this association which 
has proved such an important factor in railway fuel 
conservation efforts. 


Election of Officers and Exeecutive-Committee Members 


Officers elected for the ensuing year were: President, 
J. C. Lewis, road foreman of engines, Richmond, Fred- 
ericksburg & Potomac, Richmond, Va.; vice-president, 
G. M. Boh, district road foreman of engines, Erie, Hor- 
nell, N. Y.; J. R. Jackson, engineer of tests, Missouri 
Pacific, St. Louis, Mo.; and A. A. Raymond, superin- 
tendent fuel and locomotive performance, New York 
Central; Buffalo, N. Y. Executive committee members 
elected for two years are W. H. Davies, superintendent 
of air brakes, Wabash, Decatur, Ill.; E. E. Ramey, 


fuel engineer, Baltimore & Ohio, Baltimore, Md.; W. 
C. Shove, general road foreman of engines, New York, 
New Haven & Hartford, New Haven, Conn., and R. S. 
Twogood, assistant engineer, Southern Pacific, San 
Francisco, Cal. Executive committee members elected 
for one year are: L. E. Dix, fuel supervisor, Texas & 
Pacific, Dallas, Tex.; J. J. Kane, road foreman of en- 
gines, Lehigh Valley, Sayre, Pa.; G. H. Likert, fuel 
engineer, Union Pacific, Omaha, Neb., and C. N. Page, 
supervisor fuel, Lehigh Valley, Bethlehem, Pa. 


Address by M. J. Gormley 


A feature of the first day’s session was an address 
“Relations of Fuel Supervisors and Traveling Engineers 
to Economy of Railroad Operation” by M. J. Gormley, 
executive assistant, Association of American Railroads. 
Mr. Gormley said that the railroads are the largest 
buying agency in the United States and in 1936 spent 
more than $800,000,000 for fuel, materials and sup- 
plies, one-third of which was for fuel. The remark- 
able progress in the economical use of fuel, Mr. Gorm- 
ley said, is indicated by the fact that, in freight service, 
each ton of fuel produced 12,452 gross ton-miles in 
1932, this figure being increased to 16,746 gross ton- 
miles in 1936, an increase of 34.5 per cent in efficiency. 
In passenger service one ton of fuel produced 110.8 
passenger-train car miles in 1923 and 130.4 car miles 
in 1936, an increase of 17.7 per cent in fuel efficiency. 

Reduced to the simplest terms, the railways in 1936 
moved one ton of freight equipment and lading a dis- 
Tr One of these reports, ‘‘Steam Turbine and Condensing Locomotives,” 
will be published in a later issue. 


The paper ‘Things to Come in Transportation,” by L. K. Sillcox, will 
be published in a later issue. 
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tance of one mile for each 1.4 ounces of fuel in 1936 
which may be compared with 2.9 ounces in 1923. Mr. 
Gormley credited this greatly increased efficiency to im- 
proved design and construction of locomotives, applica- 
tion of the latest scientific methods of firing, reduction 
in road delays by reason of improved operating methods 
and increased train lengths and the effective work of 
railway personnel in all departments. 

With reference to the 70-car train limit bill which 
passed the United States Senate at the last session, Mr. 
Gormley said that this is a make work measure and not 
a safety measure, and that no one knows better than fuel 
and traveling engineers how much this measure, if 
adopted, will cost the railroads. He referred to the 
development and application of the Type AB brake 
which greatly adds to the facility of train operation 
and reduces the possibility of injuries due to slack in 
long trains and said that one of the railroads having the 
longest trains now has over 40 per cent of its cars 
equipped with this type of brake. He stressed the 
great reduction in fuel efficiency which will result from 
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handling trains of 70 cars with modern locomotives. 

In closing his address, Mr. Gormley emphasized the 
importance of securing an adequate public apprecia- 
tion of railway problems and achievements and out- 
lined some of the work now being done along this line 
by the Association of American Railroads. As regards 
the responsibility of individual railroad men in foster- 
ing a favorable public opinion, he said, “Every railroad 
man in the country should acquaint himself with the 


facts about American railroads and should make an 
honest, constant attempt to pass along these facts to all 
the people with whom he comes in contact and it would 
not be long before a big part of our present-day public 
relations job would be accomplished. We have the best 
product of its kind available, our prices are fair, and 
we have an encouraging degree of confidence from the 
public. Your association has unusual opportunities to 
present the story of the industry to important people.” 


Utilization and Availability of Locomotives 


Statistical information on power utilization indicates 
that there is room for improvement 


By W. H. Flynn 
General Superintendent of Motive Power and Rolling Stock, New York Central System 


The subject of locomotive utilization is not a new 
one and I question if I will be able to add any thoughts 
to the mass of information which has been presented to 
this and similar organizations. However, I believe the 
general subject is of such importance that those of us 
who are trying to perpetuate successful railroad opera- 
tion should continually bear it in mind. 


Economics 


You realize that the locomotive, either in its form as 
a Diesel, electric or steam unit or in its form as a motor 
rail car, makes by its production the revenues which ac- 
crue to the carriers from operations. The high cost 
of these units is a familiar subject and only by the 
maximum utilization can we expect to receive, because 
of those high costs, a proper return upon the invest- 
ment. The purchase price of a locomotive, of course, 
can be prorated with respect to its revenue earning 
capacity throughout its life but in addition to the high 
initial cost we are confronted constantly by mainte- 
nance costs which likewise must be converted into rev- 
enue. When a locomotive is placed in the back shop for 
heavy repairs and an expenditure of from $5,000 to 
$10,000 is made thereon, the sooner we are able to run 
out those repairs the sooner the revenues accruing there- 
from are absorbed among the incomes of the carrier. 


Utilization and Availability 


Before further discussion of the item of utilization, 
I desire to call attention to the difference between the 
terms “utilization” and “availability,” as I feel that this 
is of primary importance, in view of the comparisons 
which are often made between different types of power. 
Utilization is the actual performance obtained from loco- 
motives and is necessarily a combination of the mechanic- 
al condition of the individual unit to perform service 
and the readiness of that service to be performed. On 
the other hand, availability is used commonly to express 
simply the condition of the unit being ready to perform 
service, giving no consideration as to whether or not 
such service is there to be performed. Were records 
available, there is no question in my mind but that the 
steam locomotive today would indicate a very improved 
availability as compared with a rather discouraging 
utilization which is charged against it. 


The Effect of Design Upon Utilization 


The maximum in utilization of the steam locomotive 
should begin with the design of the individual unit: 
each component part thereof must be considered with 
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that thought in mind, weighing the advantages and dis- 
advantages, taking into consideration, of course, the 
ultimate economics of the situation. Boilers should be 
designed so as to provide ample grate areas and firebox 
volumes so that fuel consumption rates can be main- 
tained at a minimum consistent with service demands; 
this tends toward cleaner fires and assists materially in 
increasing the length of locomotive runs and decreasing 
ash-pit time. 

Close attention should be given to the economics in- 
volved in connection with roller bearings, since this 
equipment has done much toward eliminating hot jour- 
nals, and reducing attention required at engine terminals, 
thereby increasing availability, and consequently increas- 
ing the utilization of the unit. Similar treatment for pin 
bearings appears to be quite close at hand, indicating 
that we may be rapidly approaching the day when we 
need have little fear of delays and detentions attribut- 
able to hot pins and bearings. 

Another feature of locomotive design which has an 
important bearing on utilization is the introduction of 
lightweight reciprocating parts, rotating parts and mo- 
tion work of high-tensile steel, which reduce by as much 
as 50 per cent the dynamic augment on modern power. 
This reduction in dynamic augment has been looked 
upon largely as of maximum benefit to the track struc- 
ture. However, each blow that is transmitted to the 
rail by the locomotive sets up within that locomotive tre- 
mendous forces and vibrations which will be reflected 
in broken parts and failures, making necessary repairs 
which decrease the availability of the unit. 

The designer must give serious consideration to the 
locomotive’s lubrication problems and provide reliable 
accessibly located automatic lubrication devices which 
require a minimum amount of time to place in service- 
able condition when attention is necessary. 

The locomotive should be furnished with sufficient 
supplies, fuel and water so both freight and passenger 
schedules, which are being tightened continuously, can 
be consummated without undue delay. 

It is also well for our friends among the specialty 
companies to bear in mind this item of utilization and 
design their equipment so that it will require a minimum 
of attention and be completely accessible when attention 
becomes necessary. 


Long Locomotive Runs 


Extended locomotive runs, in both passenger and 
freight service, have done more toward increasing utili- 
zation of the unit than any other single activity. The 
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success of long runs in passenger service where sched- 
ules are most exacting has been pronounced and it seems 
that a continued effort along these lines in connection 
with freight operations should pay handsome dividends. 
You are all familiar with the difficulties that we experi- 
ence in endeavoring to lengthen freight-locomotive runs, 
but we should not allow these difficulties to deter us from 
continually striving toward that end. The longer freight- 
locomotive run is ofttimes interfered with by lack of fuel 
and water capacity, by operating delays incident to loco- 
motive movements around terminals, by different classes 
of power interfering with the smooth engine-terminal 
performance, by the lack of air lines in yards and the 
resultant delay to road engines used for pumping train 
lines, and numerous similar conditions. Nevertheless, 
real cooperation between departments and an intelligent 
analysis of each individual situation will, I believe, bring 
results well worth the effort toward decreasing the 
amount of power necessary to move a given amount of 
traffic. 

Attempts have been made to relay freight locomotives 
at many terminals in lieu of running them through such 
terminals, and while this provides improved utilization 
as compared with the former method of operation where- 
in each locomotive was sent to the enginehouse and placed 
in pool, such relaying is not as advantageous from the 
utilization standpoint as when the locomotives are oper- 
ated through these terminals. Studies which we have 
made comparing the two methods of operation indicate 
that for every six trains operated by relaying locomo- 
tives, one additional locomotive each 24 hours is required 
over the operation of these units through the terminals. 
Coal and water facilities may be necessary at terminals 
in order to provide the necessary supplies for the through 
running movements. 


Repairs 


There is a very definite relationship between the 
utilization factor and the policy of the carrier with re- 
spect to locomotive repairs. Involved in this phase of 
the subject is that old question of the type of repairs 
which should be accomplished in the back shops. It is 
my belief that our back shops should be equipped with 
modern heavy tools in such a manner that heavy repairs 
can be accomplished in the minimum time, and it goes 
without saying that such back-shop repairs must be of 
the highest quality. 

When the locomotive has been placed in service after 
shopping, it should be maintained until the next shopping 


“A. A. R. statistics on utilization 

of locomotives indicate an average 

of 260 miles per day in passenger 
service” 
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period by means of periodic inspections. The length of 
time between periods and the activity at these inspec- 
tions depends upon the class of power involved, its over- 
all mileage between back-shop repairs, and the quality 
of the back-shop repairs and periodic inspections. 
Properly organized and policed power treated in this 
manner should run between periodic inspections with 
very little attention other than the necessary cleaning of 
fires, inspection, lubrication and washout requirements. 


Water Treatment 


During recent years there has been considerable prog- 
ress in the methods for treating boiler feedwater which 
has resulted in decreasing boiler scale and sediment- and 
thereby extending washout periods. We are, of course, 
required by the Interstate Commerce Commission to 
wash locomotive boilers every 30 days, but I believe 
it is not too optimistic to look forward to the time when 
boiler waters may be so treated that the locomotives may 
be given an opportunity to run for periods considerably 
in excess of 30 days without requiring a boiler wash. 
The geographic location of any particular carrier and 
the economics of water treatment, of course, enter into 
the possibilities to which I refer. 


Surplus Power at the Enginehouse 


Exceedingly valuable information pertaining to this 
subject can be developed by charting enginehouse per- 
formance for the different classes of power handled, bas- 
ing such charts upon the arrival and departure time of 
each class of locomotives involved. The results obtained 
from ‘studies of such charts would indicate quite defi- 
nitely the normal turning time of any particular class 
of locomotives at the particular enginehouse. This 
normal turning time may vary during the days of the 
week because of fluctuations in business. However, the 
unit of turning time that is arrived at can be set up as a 
yard stick to measure the performance, and having de- 
veloped such a yard stick it is necessary, of course, to 
follow the item from day to day with the enginehouse 
forces in order to be sure, on one hand, that a sufficient 
amount of power to protect the service is available, and, 
on the other hand, that surplus power is quickly stored. 


Statistics 


A review of the 1936 statistics as presented by the 
A.A.R. Committee on the Utilization of Locomotives in- 
dicates an average of approximately 260 miles per day 
in passenger service, 150 miles per day in freight serv- 
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ice, and 15 hours per day in switching service as the 
most satisfactory utilization that is obtained by any of 
the larger American railroads. These figures, converted 
to monthly in lieu of daily performance, indicate 7,800 
miles in passenger service, 4,500 miles in freight service 
and 2,700 miles in switching service. However, studies 
which have been made of individual types of locomotives 
have produced for the corresponding services 12,000, 
7,900 and 3,000 miles per month, respectively. 

When a locomotive runs 12,000 miles per month in 
passenger service, assuming an average speed of 45 
m.p.h., it is earning revenue only nine hours per day 
and the remaining fifteen hours per day are spent at en- 
gine terminals either udergoing inspection and repairs 
or awaiting call. Similar calculations for freight serv- 
ice produce a working period of ten hours a day, and in 
switching service a working period of 16 hours a day. 


These figures indicate clearly that there is still consider- 
able room for improvement from the standpoint of 
utilization of this expensive equipment. Studies of utili- 
zation for the seven-year period 1929 to 1936, inclusive, 
indicate that in both passenger and freight service there 
has been an approximate improvement in mileage per 
day of one per cent per year, this percentage referring 
to the entire group of American railroads and indicating 
clearly a trend in the right direction, although progress 
has been exceedingly slow. A study of the statistical 
information dealing with the utilization of power indi- 
cates that there is considerable room for improvement. 
and strict attention to design features, long engine runs, 
back-shop and periodic repairs, prompt handling and 
turning at terminals, and cooperative assistance between 
departments should assist materially toward improving 
this important feature of railroad operation. 


The Influence of Higher Aesthetic Standards 


Tendencies in changing attitudes of the 
public demand consideration 


By Roy V. Wright 
Editor, Railway Mechanical Engineer 


We live in a wonderful country and a remarkable 
age. Advancing in a comparatively short time from a 
crude, pioneer stage in a territory of vast area and widely 
extended frontiers, and taking advantage of the marvel- 
ous developments of applied science in utilizing our 
natural resources, our people have achieved standards 
of material welfare far beyond the wildest imaginations 
of our great-great-grandfathers. In this respect we lead 
the rest of the world by a comfortable margin. As indi- 
viduals, however, we are so deeply involved in the de- 
tails of our own individual tasks or assignments that 
too frequently we fail to grasp the full significance of 
what is taking place in a large way; and yet, as men 
engaged in a fundamental and vital activity we cannot 
afford to overlook changes which are constantly taking 
place in public attitudes or likings and which may se- 
verely react upon the fortunes of the railroads, if they 
are not promptly recognized and capitalized upon. 


Objectionable Smoke and Noise 


We, as railroad men, take a keen pride in the loco- 
motive, with its tremendous power and its ruggedness. 
To most of us the steam locomotive is a thing of real 
beauty, and in this attitude great numbers of non-rail- 
roaders are in hearty accord. On the other hand, the 
steam locomotive, particularly when coal-fired, gives 
offense to many people because of the smoke and dirt 
which are characteristic of its operation and its periods 
of idleness in terminals. It must be admitted that sub- 
stantial progress has been made in the past decade in 
reducing the amount of black smoke which is showered 
over our communities. And yet, unfortunately, there 
still remains much which we must admit is open to 
criticism and which gives offense to members of the 
community, whose good will is sorely needed in these 
davs. d 

Electrification of a few railroads in metropolitan cen- 
ters has been helpful in eliminating or reducing these 
nuisances, and yet, within the week I have seen a 
through passenger train, drawn by a steam locomotive, 
which was belching out great clouds of dense, black 
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smoke in the center. of a high grade residential com- 
munity—and this on a road which proudly boasts of its 
electrically operated suburban trains in the same dis- 
trict. I saw a realtor swear under his breath as he 
witnessed this desecration. With some considerable feel- 
ing he remarked, “They don’t seem to give any atten- 
tion to the smoke nuisance from steam locomotives oper- 
ating their freight trains and their through passenger 
trains, since they have electrified their suburban service.” 


Steam Loco otives Still Going Suong 


I realize that many people firmly believe that the 
steam locomotive is on the way out and that we will not 
much longer be subjected to these nuisances. We, as 
railroad men, however, know that this is not true and 
that we will continue to have to deal with the steam 
locomotive for a long time to come. Some of you recall 
that thirty-odd years ago certain people were prophesy- 
ing with considerable confidence that the steam locomo- 
tive would be replaced by the electric locomotive within 
10 years of that time, but the “old reliable” still remains 
with us. Proponents of the Diesel engine are today al- 
most equally enthusiastic in their claims. Possibly some 
of you may have read the section on transportation in 
the report on Technological Trends and National Policy 
which was recently made to the National Resources 
Committee. Here are some extracts from it: 

“Looking forward to a freight traffic increasing only 
slowly, at best, beyond the 1926-28 levels, the bulk of 
railroad freight will be hauled by steam locomotives.” 

Another sentence in the report reads: “The steam 
locomotive will likely prove adequate to the general de- 
mands of the railroads in the next 20 years, and in the 
field of passenger traffic will help to bring to the rails 
a good share of the business now hauled by other agen- 
cies.” 

That the designers and builders have not been stand- 
ing still is indicated by the following quotation from the 
same report: “Few types of machinery have been so 
greatly improved in the past 20 years as steam locomo- 
tives. Weight per horsepower has been cut in half and 
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the thermal efficiency doubled. Progress in the future 
will undoubtedly continue. Higher boiler pressures, 
higher steam temperatures, greater fuel economy, greater 
steam capacity, better steam distribution, ability to make 
longer runs and greater mileage between shoppings—in 
all these and many other ways the steam locomotive is 
being so radically improved that comparatively few peo- 
ple realize the superiority of today’s locomotive over 
engines built 15 or 20 years ago.” 

Yes, the steam locomotive promises to remain with 
us for a long time to come, and even where it is 
displaced we shall have to reckon with the elimination 
of obnoxious odors, gases and noise from the Diesel 
engines. A large hotel, not far distant, complains more 
about smoke and the oil film on its windows caused by 
Diesel engine exhausts than it did about smoke and dirt 
from steam switchers. 


Why All the Argument? 


But, you say, “Why all this argument? Is it not true 
that we have made excellent progress in smoke reduc- 
tion in recent years? What is all the fuss and feathers 
about?” 

My answer is this. Public appreciation of the finer 
things of life has advanced at an even more rapid rate. 
Take the item of dress, for instance. When I was a 
boy the styles in a midwestern city trailed behind those 
of the East by a year or more. Today, the farmer’s 
daughter in remote sections of the country, wears the 
same styles as does the girl on Broadway in New York. 
Not so many years ago crackers were ladled out of a 
barrel at the grocery store and the loaf of bread was 
stark naked. Today, even ordinary crackers are handed 
to us over the counter in highly attractive and artistic, 
sealed packages, and the loaf of bread is attractively 
wrapped in cellophane and sliced, ready to serve. 


Art in Industry 


The expression “art in industry” is becoming quite 
commonplace. The Metropolitan Museum of Art of 
New York City maintains a director of industrial rela- 
tions, who gives his time to making the museum collec- 
tions of practical value to the manufacturer, the designer 
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and the trade press. Many of our grade and high schools 
have courses in art appreciation and it is fascinating to 
see the rather high standard of taste of the average stu- 
dent, even in the very young groups. 

Store window dressing and the display of goods on 
the shelves and counters is now in the hands of experts 
and has become more or less of an art. Tea rooms, 
gasoline service stations, hotels, restaurants, theatres, 
movie houses and stores vie with each other to provide 
artistic and comfortable surroundings and services. Inci- 
dentally, competitors of the railroads are not far behind 
in these respects. 

Even the builders of machine tools and other machin- 
ery recognize the importance of artistic and well-shaped 
models ; possibly the automobile, in the effort to develop 
sales appeal, has been a stimulant in this direction. At 
any rate, a machine with a shapely and artistic appear- 
ance gives the impression of efficient and effective opera- 
tion, which is lacking in a design which presents a 
cruder appearance, even though it may be just as strong 
and efficient. 

A few years ago I had occasion to visit the engineer- 
ing school of Montana State College at Bozeman. At 
the end of a two-day visit in mid-winter, I went to the 
railroad station to take a train East. A few passengers 
huddled around the coal stove in the center of the room, 
waiting patiently for the train. Suddenly the door burst 
open and one of the engineering students rushed in. 
He handed me some information that I had requested 
the day before and apologized for the last-minute delivery 
by saying that he had been tied up during the day with 
one of his examinations—a course in art appreciation. 
I expressed surprise that a mechanical engineer was 
taking such a course, suggesting that in my day the 
cinch course for easy credits at the university was psy- 
chology, and that I presumed the course on art apprecia- 
tion was in much the same category today. 

“Not on your life,” replied the student. “It is the 
hardest course I am carrying.” Questioning developed 
the fact that the head of the Department of Mechanical 
Engineering was quite insistent that his students take 
this course, since he felt that it was of vital importance 
for a mechanical engineer to be so equipped. 


Railroads Not Asleep 


Quite rightly you can counter these statements and 
insist that the railroads have not been asleep. They, 
too, have employed artists and experts to assist in mak- 
ing more attractive the passenger equipment, even to 
the extent of de luxe furnishings in day coaches. En- 
couraged by the reception accorded the introduction of 
the high-speed, streamlined trains, and fearful of the 
continued inroads of other types of common carriers on 
the passenger traffic, they have done much to improve 
the comfort and convenience of their services. Inci- 
dentally, one of the most important results of the advent 
of air conditioning has been the exclusion of dirt from 
the interiors of passenger cars. These improvements 
have been greatly appreciated by the traveling public 
and are helping to bring business back to the rails. In 
spite of all this, however, it must be admitted that the 
railroads are still responsible for a considerable amount 
of unnecessary dirt and noise which irritates the general 
public on whose good will their welfare depends. 


What Can Be Done? 


What can be done about it? I have followed rather 
closely and critically an experiment which has been con- 
ducted in Hudson County, N. J., during the past six 
years. It was inspired by Stevens Institute of Tech- 
nology at Hoboken. In 1930 Col. E. H. Whitlock was 
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called from Cleveland, Ohio, where he had served so 
acceptably for several years as commissioner of the Di- 
vision of Smoke Inspection, to take the chair at Stevens 
of research professor of smoke abatement. 

The authorities of Hudson County were approached 
to co-operate in this movement. A Department of Smoke 
Regulation was set up as a part of the Board of Health 
and Vital Statistics of that county, and William G. 
Christy, who had helped to organize the Citizens Smoke 
Abatement League of St. Louis, was appointed smoke 
abatement engineer in December, 1930. 

Hudson County, on the banks of the Hudson River, 
opposite lower New York City, is the rail terminus of 
a number of railroads serving New York City; it is an 
important industrial center as well. As one of the first 
steps, the operating heads of these railroads were ap- 
proached ; smoke from the locomotives and the terminals 
was admittedly a serious problem. It was pointed out, 
however, that the density of the smoke was a measure 
of the inefficiency of the use of fuel and little difficulty 
was experienced in securing the interest of the railroad 
officers when it was indicated that it was intended to 
inaugurate a campaign of education, which would not 
necessarily involve any great amount of expense, and 
that this might be largely offset by the resulting sav- 
ings in fuel. 


Railroad Smoke Association Organized 


The Railroad Smoke Association of Hudson County 
was organized early in 1931 and holds monthly meet- 
ings. Addresses are made by members or outsiders who 
are specially qualified, and reports are prepared and dis- 
cussed by the members. The program of the Depart- 
ment of Smoke Regulation calls for about 850 observa- 
tions of smoke from locomotive stacks per month, the 
density being based on the Ringelmann chart. During 
1931, the first year of operation, 6,761 readings were 
made; since that time the number each year has ex- 
ceeded 10,000. 

Reports are regularly issued by the department, show- 
ing the results each month, the nine railroads being listed 
in the order of merit of their performances. During 
1936 two of the roads averaged a smoke density of less 
than one per cent, a most excellent performance. The 
highest average for the road at the bottom of the list 
was 2.637, while the average of all the readings taken 
for all the roads was 1.657. This compared with 16.03 


for the first year of operation of the department in 1931; 
with 5.20 for the second year, and with 3.45 for 1933, 
the third year. 

In securing these results attention and study were 
given to all of the factors concerned with the efficient 
use of fuel. Naturally the human element was of first 
importance and steps were taken to insure careful check- 
ing and coaching of the engineman. You can readily 
understand how the study and discussion of this prob- 
lem by the Railroad Smoke Association proved fruitful 
of results. 

In some instances it developed that more attention 
had to be given to the proper kind of fuel to use and the 
supplying of uniform grades of fuel. It was also neces- 
sary in certain cases to give more attention to the condi- 
tion of the power and to make detail changes in the 
locomotive design. These and many other related prob- 
lems were developed in the meetings of the Railroad 
Smoke Association and with the cooperation of the De- 
partment of Smoke Regulation. Some idea of the in- 
terest in the activities of this association may be gained 
from the fact that the average attendance at its monthly 
meetings last year was about sixty. 


Approaches to Cities 


We are familiar with the activity of local chambers of 
commerce and service clubs in boosting and advertising 
the advantages of their communities. On the other hand, 
the approaches to most cities by railroad, at least, are 
through drab and dingy surroundings. The railroads 
are, of course, to a degree responsible because of the 
dirt and noise involved in the operation of passing trains. 
With cleaner and quieter operation and with the dress- 
ing up of their own properties, they are less to blame 
for this condition. With the practical elimination of 
smoke from locomotives and engine terminals—and this 
is possible, as has been proved in many cases—pressure 
can well be exerted on property owners along the right- 
of-way to do their part in making the approaches to the 
community more attractive. All of this will undoubtedly 
prove so much to the advantage of the railroads that 
they can well afford to assume the leadership by reduc- 
ing the smoke and noise in train operation and in mak- 
ing their properties more attractive. 

Returning to my original thesis. We are coming into 
a new day. The break will not be sharp; indeed, we 
have been traveling steadily in the direction for many 
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years. The artistic instincts of the public will be more 
and more offended unless locomotive smoke is practic- 
ally eliminated. Unless we improve on our present 
practices we will surely be forced by legislation, or 
otherwise, to take steps that may prove extremely ex- 
pensive, but which can readily be avoided if we cour- 
ageously and persistently strive to minimize these evils 


as rapidly as possible, with the objective of eventually | 
removing them entirely. 

Smoke from locomotives is tangible evidence of waste- 
ful operation. Your organization has always been a 
leader in the field of the efficient use of fuel and in smoke 
abatement. I beseech you not to relinquish your efforts 
in this direction. 


Report on Fuel Records and Statisties 


Trends in unit fuel consumption and various 
factors in train performance 


During the year 1936 the locomotives of the Class I 
railways of the United States consumed fuel and power 
equivalent to a total of 97,732,494 tons of locomotive coal, 
at an average charge out price of $2.59 per ton, which 
involved a total cost of $252,821,000.00 and represented 
the expenditure for locomotive fuel and power of 6.2 
cents out of every dollar of operating revenue earned. 

These are very impressive quantities even in these 
billion dollar days. It is impossible to over stress the 
importance of the effect upon operating results that 
follows from the reductions in this heavy item of expense 
that are being made now and that have been made in 
comparison with the expenditures of past years. 

Your committee therefore has felt that a brief pre- 
sentation of the results gradually accomplished in this 
direction over the short period of the past ten years 
would be appropriate as a matter of interesting informa- 
tion and as a measure of stimulation toward still further 
gains in the future. 

As compared with the year 1926, the Class I railways 
in 1936, by reducing the unit consumption of fuel in the 
three classes of service—passenger, freight and yard 
switching—saved fuel to the equivalent of 12,351,560 
tons of coal with a total value of $31,990,540.00. This 
is equivalent to 12.6 per cent of the total expenditure for 
locomotive fuel for the year 1936; see Table I. 

The freight service alone contributed 24 million dollars 


li Table I—Reduction in Unit Fuel Consumption 


Value of saving, 


1926 1936 1936 vs. 1926 
Passenger, Ibs. per p.t.c.m......0.....005 15.8 15.3 $1,840,187 
Freight, Jb. per 1,000 g.t.m............. 137.0 119.0 23,999,818 
Yard switch, lb. per yard-engine hr...... 822.0 706.0 6,150,535 
Total. ee oa neue Genesis Chan LE $31,990,540 


to this total through the 13 per cent reduction in the 
unit consumption of coal per 1,000 gross ton miles from 
137 in 1926 to 119 in 1936. 

It is our purpose in this report to emphasize: 

First. The changes that have occured in the freight 
service performance of the larger individual Class I rail- 
ways, in the ten year period just passed in comparison 
with the changes in the operating factors that are con- 
sidered to be most closely involved with fuel perform- 
ance, and 

Second. To show graphically the year by year 
Progress of the changes in the relationships between: 
(a) Fuel performance and engine load; (b) fuel per- 
formance and speed of movement; (c) fuel performance 
and gross ton miles per hour; as these changes in rela- 
tionships are displayed by the annual averages for the 
Class I railways as a whole. 

_The 1936-1926 comparison of the factors that are sig- 
nificant in freight service fuel performance for 45 Class 
I roads, each of which made two billion or more net ton 
miles in the year 1936 is of interest. For this ten year 
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period the percentage of change in unit fuel consumption 
for the 45 roads in the table ranges from a decrease of 
over 29 per cent to an increase of about 6 per cent with 
the average of the Class I railways showing a decrease 
of 13.15 per cent. 

For these 45 roads the comparative change in this 
ten year period in average engine load, gross ton miles 
per locomotive mile, ranged from an increase of 68.4 
per cent to a decrease of 21.1 per cent, with the average 
of the Class I railways showing an increase of 6.5 per 
cent. It is noticeable that in general, the largest per- 
centages of increase in engine load are associated with 
the largest percentages of decrease in unit fuel consump- 
tion, and as indicated by the averages for the Class I 
railways as a whole, notwithstanding the 32.8 per cent 
increase in speed of movement, each increase of one per 
cent in engine load has been accompanied by a decrease 
of two per cent in the unit consumption of fuel. 

The average weight of locomotive used, gross ton miles 
of locomotive and tender per locomotive mile, increased 
17.5 per cent from 206 tons in 1926 to 242 tons in 1936. 

The average speed of movement, train miles per train 
hour, increased 32.8 per cent from 11.9 m.p.h. in 1926 
to 15.8 m.p.h. in 1936. 

The average gross ton miles per hour increased 41 
per cent in the ten year period. 

Additional light is thrown upon this relationship be- 
tween engine load and unit fuel consumption when fur- 
ther study is given the yearly averages of the Class I 
railways over a period; see Table II. 

A contrast in value that is both interesting and instruc- 
tive may be observed by setting up a comparison between 


Table II—Engine Load and Unit Fuel Consumption 
Class I Railways 1923 to 1936 Incl. Freight Service 


Pounds coal 
per 1000 g.t.m., Engine load, Speed, Gross ton- 
incl. loco. & t. trailing miles per hour miles per hour 

Per cent Per cent R Per cent Per cent 

Fuel increase increase increase increase 

Year unit vs. 1923 Tons vs.1923 M.p.h. vs. 1923 Value vs. 1923 
1923 161 stan 1360 re 10.9 ied 16,764 Sate 
1924 149 7.46 1417 4.19 11.5 5.50 18,261 8.9 
1925 140 13.05 1485 9.20 11.8 8.25 19,685 17.4 
1926 137 4.90 1540 13.20 11.9 9.15 20,705 23.5 
1927 131 18.65 1577 15.95 12.3 12.85 21,940 30.8 
1928 127 21.10 1624 19.40 12.9 18.35 23,652 41.0 
1929 125 22.40 1650 21.30 13.2 21.10 24,539 46.3 
1930 121 24.85 1665 22.42 13.8 26.60 25,843 54.1 
1931 119 26.10 1625 19.45 14.8 5.80 26,721 59.4 
1932 123 23.60 1525 12.12 15.5 42.20 26,064 55.5 
1933 121 24.85 1570 15.45 15.7 44.00 27,344 63.1 
1934 122 24.20 1585 16.55 15.9 45.80 28,041 67.3 
1935 120 25.45 1604 17.95 16.0 46.80 28,674 71.0 
1936 119 26.10 1640 20.60 15.8 45.00 29,186 74.2 


the average for the first seven years and the second seven 
years of this fourteen year period. It may be observed 
that during the latter period a 5 per cent higher engine 
load was handled at a 27 per cent higher speed with a 
13 per cent reduction in the unit fuel consumption. 
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According to calculation considered to be conserva- 
` tive, if other factors had remained unchanged, the in- 
crease in average speed would have resulted in an in- 
crease in unit fuel consumption of 15 per cent. It is 
evident therefore that other factors did not remain un- 
changed, but that measures not disclosed by the statistics 
were adopted that more than offset the increase in unit 
fuel consumption that was to have been expected and 
produced instead a decrease of almost equal praportion. 
The increase of 5 per cent in the average engine load 
undoubtedly had quite a favorable effect and it is prob- 
able that some of the measures adopted that were fav- 
orable to increased engine load and to improved fuel per- 
formance might be identified as the elimination of some 
proportion of expensive service and the more extensive 
use of heavier locomotives, some part of which were of 
modern design and improved construction. 

When graphical representation is made of the data 
shown in Table 2, it appears to be definitely indicated 
that there is a consistently close correspondence between 
the increase in engine load and the decrease in unit fuel 
consumption. This correspondence is evident both upon 
the basis of the actual values year by year and upon the 
basis of the percentage of change in the values for each 
year from the values for 1923 considered as a base. 

While undoubtedly many other factors enter into this 
relationship and affect it vitally there appears to be no 
doubt that increasing the average engine load, and the 
measures that have made it feasible, have been the domi- 
nant factors in the decreasing unit fuel consumption. 

An abrupt break is noticeable in the conformity of the 
charted relationships in the year 1930, after which the 
comparisons appear to have become established upon a 
ae. plane from that which obtained up to January 

The increasing average speed of movement has had a 
disturbing and distorting influence upon the normal rela- 
tionship between average engine load and unit fuel con- 
sumption, particularly so in the years since 1929, dur- 
ing which such large increments of speed have been 
added to the averages, while the engine load has de- 
creased and the unit fuel consumption, after reaching 
the low of 119 Ib. of coal per 1,000 gross ton miles for 
the year 1931, has fluctuated above that value for four 
years and only returned to it in 1936 with the decided 
increase in engine load obtained during that year. 

A chart showing the relationship between unit fuel 
consumption and speed pictures the adverse influence of 
the increased average speed for the years since 1931. 


This increase in average speed has been accompanied by 
the decrease in average engine load, the combination 
which has exercised the strongest possible influence to- 
ward increased unit fuel consumption. 

A chart showing the relationship between gross ton 
miles per hour and unit fuel consumption, displays also 
the effect of the disturbing influences that have obtained 
during the period of subnormal business volume. 

In conclusion, it appears that the conditions surround- 
ing the competition between lines for the business avail- 
able and the high standard of service demanded by ship- 
pers and now firmly established by the railroads, indi- 
cate unmistakably that the higher average speed of move- 
ment is a condition that must be accepted as permanent. 
The fact that it penalizes fuel performance must be ac- 
cepted and the only practicable offset is the utilization of 
a greater percentage of locomotives designed and con- 
structed to move economically heavier trains at high 
speed. 

The report was read by Chairman E. E. Ramey, 
B. & O. 


Discussion 


The general theme of the discussion following this 
report was to the effect that too few fuel records 
and statistics is likely to cost the railroads even 
more than the opposite extreme of too many fuel rec- 
ərds and statistics. In other words, a happy medium 
should be chosen which will give railway managements 
sufficient information regarding fuel trends to know 
what is actually being accomplished and enable them 
to apply corrective measures promptly where necessary. 

To illustrate what can be accomplished in the way 
of quick action, the experience of the Southern Pacific 
was cited, this road having recently established an ex- 
tensive section of test track which is used for obtaining 
a rough check of locomotive fuel performance in pas- 
senger service. Locomotives of a given class and with a 
uniform train load are operated over this test track 
daily and sufficient clerical help has been employed to 
record the engineman’s reports of fuel oil consumption 
between various points on the run. These fuel con- 
sumption figures are telegraphed ahead to the clerk who 
is able to detect immediately any locomotive which may 
be using too much fuel, due to worn cylinder packing, 
a leaky superheater unit or improper firing conditions. 
The operating department is notified and if necessary, 
the locomotive is taken out of service for repairs before 
the completion of the run. 


Report on the Utilization of Coal 


Suggestions for further reductions in 
the unit cost of fuel 


(Detailed information included in this report regard- 
ing the proper inspection and preparation of coal is of 
great importance to the railroads, but may be considered 
the specialized interest of the relatively small group of 
fuel men responsible for these details. The present ab- 
stract of the committee’s report will be devoted to the 
third section on Utilization of Coal.—Editor) 

a—Have any studies been made by your company 
as to the cost of fuel per 1000 ton-miles, as distinguished, 
from unit performance in pounds per 1000 gross ton- 
miles?’—ANSWER: Yes, for 12 of 13 replies. No, for 
1 of 13 replies. 

b—Do you consider the above study of practical 
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value ?—ANSWER: Yes, for 10 to 13 replies. No, for 
2 of 13 replies. No, from a fuel conservation stand- 
point, for 1 of 13 replies. 

c—Do you keep a record of terminal or. roundhouse 
fuel consumption? If so, how is this done?—ANSWER: 
9 state no record kept. 3 state periodical checks, occa- 
sional checks, or checks at various times are made. One 
states estimate made at time of each coaling by operator 
of coal pocket. 

d—Have increased train speeds, long engine runs, 
and less standing time had any effect on the grade and 
preparation of coal required for locomotive use? What 
is the effect?7—ANSwER: 5 state no change has been re- 
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quired. Of the remaining 8, each is quoted as follows: 

“Yes. It has required coal of good quality and good 
preparation for use at important terminals on the high 
speed engines.” 

“Yes, we have to have a better grade for long, fast 
runs in order to cut out fire cleaning.” 

“On long engine runs, it is desirable to furnish a good 
grade of coal, in order to avoid long delays at inter- 
mediate terminals on account of fire cleaning.” 

“These changes have necessitated to some extent a 
‘better grade and preparation of fuel for fast passenger 
service. However, we have not found it necessary to 
change preparation or grade of coal to any extent on 
our freight locomotives with the increase in train speeds 
and long runs.” 

“The increasing demands on locomotive performance 
occasioned by increased train speeds, longer trains, 
shorter turns, etc., have intensified the necessity of using 
a good grade of coal and this has brought about the re- 
jection of certain inferior grades of coal formerly pur- 
chased.” 

“Yes, exhaustive tests proved conclusively that a 
higher grade of coal with a lower ash content was neces- 
sary in order to prevent delays enroute cleaning fires, 
dumping ashpans, etc.” 

“Yes, requires coal of higher quality, lower in ash, and 
more uniform in size.” 

ee this has necessitated using a much cleaner grade 
of coal.” 


How Reduce Unit Fuel Cost? 


e—What can be done, in your opinion, to reduce the 
cost of fuel per car mile, or per 1000 gross ton miles?— 
ANSWER: All answers are quoted in order, as follows: 

“Because of its ramifications this is not a question to 
be answered in a few words. A great deal depends on 
the expenditure necessary in the purchase of fuel, as a 
good fuel performance from the standpoint of the pounds 
consumed per unit of service would not necessarily mean 
a good cost per unit as that would depend largely on the 
price of the fuel.” 

“Maintenance — longer runs—determine and use 
proper size and grade of coal—efficient engine opera- 
tion.” 

“Keep the power in first class condition at all times 
and supervision enough to see that the best practice in 
handling and firing the engine prevails at all times, in- 
cluding train and yard movements.” 


“Furnish the particular fuel which has proved most 
economical and suitable for use in the various classes 
of service. Study all factors that affect the full con- 
sumption rate, with a view of eliminating inefficiencies 
as far as possible. 

“In all production activities the volume of production 
vitally affects the unit cost of production and the pro- 
duction of transportation by the railroads is no different 
in this respect from other production activities. In- 
creasing volume of business tends automatically to re- 
duce all railroad operating unit costs, including unit fuel 
costs and the present trend of business volume is favor- 
able to that end. In opposition to this favorable factor 
are the rising costs of all the detail elements that com- 
bine to establish the gross operating expense of the 
railroads. These can be offset only by gradual improve- 
ment in the physical plant including the rolling equip- 
ment and the permanent way and the facilities provided 
for their maintenance, supplemented by improved oper- 
ating methods through which the most effectiveness of 
the plant may be realized. Among the necessary im- 
provements prominent position must be assigned to the 
gradual replacement of obsolete power with locomotives 
of modern design, adapted to the existing conditions of 
operation and those to be immediately anticipated. Re- 
duction in the unit cost of fuel along with reduction in 
the other unit costs, will be influenced to a greater 
extent by these necessary fundamental improvements 
than by any secondary supplemental measures that are 
practicable. 


Systematic Supervision over Details Is Essential 


“However, this fact does not by any means detract 
from the value of systematic supervision over the details 
that affect economical use of the fuel under a given 
operating set-up. It is considered that the principal 
features in the order of their importance are about as 
follows : 

“JA high standard of maintenance of the operative 
condition of the locomotive. 

“2—Instruction and supervision of the enginemen and 
firemen. 

“3—Instruction and supervision of the engine termi- 
nal employes. 

“4-—Systematic distribution of fuel to coaling stations 
and adequate inspection service to maintain standards 
of quality and grade of fuel. 

“5—Adequate, accurate and promptly available sta- 
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tistical records of performance for the information of all 
concerned.” 

“By carefully watching the fuel consumption on the 
different types of power with the class of service such 

wer is used. Study the length of time that a locomo- 
tive should be held under steam at terminals to determine 
the economical period in which fires should be dumped.” 

“We believe that is still an opportunity to reduce full 
costs by the following methods: 

“Keep locomotives in good serviceable condition. 

“Supervision of the handling by both the engineer and 
fireman essential. 

“Reduce cost of fuel for firing up, allowing only time 
enough to get the engine ready after the call. Direct 
steaming of engines will make a big improvement where 
possible to obtain this facility. 

“Should insist on best preparation of the coal. There 
are also many other factors that need consistent super- 
vision, with the detail of which you are familiar. We 
have made a study in yards of how many hours a yard 
engine should be working in order to get best results. 
We find that 16 hrs. out of 24 hrs. should be worked 
either straight through or staggered. Say, 8 hrs. from 
8 a. m. to 4 p. m. then back into service at 12 midnight 
to8a.m. This will cut fuel costs in yard service.” 

“Continued education of terminal forces to fire up 
locomotives on shortest time possible to fill orders on 
time for the yard. 

“Make frequent tests to insure proper cleaning of 
flues, maintaining feed-water heaters and leaks in front 
ends, grates, brick arches as well as maintaining valve 
gears and other parts of locomotives in best serviceable 
condition, 

“Co-operation from the transportation department to 
reduce the time of locomotives laying in the yards wait- 
ing for the trains to a minimum, also prompt movement 
of the locomotives to the engine terminals after com- 
pletion of trip. 

“Proper education of terminal forces on fire cleaning, 
firing up and banking of fires on locomotives not 
dumped, overloading of tanks, proper use of blowers, 
and the practice of having air pumps, generators, etc., 
shut off when the locomotive is at rest.” 


“The cost of fuel per unit of volume can be reduced 
by: 
ic se of proved appliances which improve boiler 

rformance and efficiency. 

“b—Instruction and supervision of engine and termi- 
nal forces as to efficient and economical use of fuel. 

“c—-Replacement of obsolete and uneconomical loco- 
motives with modern equipment. 

“d—Insistence upon the use of a good grade of coal.” 

“Continued supervision of all factors pertaining to 
fuel waste as outlined by previous proceedings of the 
International Railway Fuel Association. 

“Experience would indicate that when selecting a 
locomotive coal, inspection and analysis should not be 
entirely depended on, but in addition the coal in ques- 
tion should be actually tried out on the locomotive to 
determine whether or not it meets the requirements of 
the individual railroad. 

“Railroads that are located great distances from the 
coal mining regions where freight rates per ton amount 
to considerably more than the cost per ton at the mines, 
must necessarily be very careful in selecting the grade 
of coal that is not only suitable for the service demands, 
but is suitable from the unit cost standpoint.” 

“Keeping locomotives in good serviceable condition, 
adequate and careful supervision in work of fuel econ- 
omy in all its phases, of which all of us are familiar 
including a check of train operations, consist, speed, etc.” 

“Maintain interest in the work of fuel economy.” 

“More rigid inspection, careful attention to distribu- 
tion, more rigid specifications. Education of officials 
and employes along fuel economy lines. Supervision of 
crews. Extension of locomotive runs wherever facilities 
are suitable or can be made so.” 

“Using as far as practicable and economical, smaller 
sizes and lower-priced coal on stoker-fired locomotives, 
without lessening efforts to keep consumption at a min- 
imum by stimulating interest in fuel conservation, longer 
engine runs, reduced time and fuel consumption at ter- 
minals, a high standard of maintenance, modernizing 
power, and reducing train delays to a minimum.” 

The report was signed by Chairman W. R. Sugg, 
supt., fuel conservation, M. P. 


Valve Motion and Its Effect on Fuel Economy 


Report advocates more mechanical training for 
firemen to insure intelligent work reports 


Last year your committee in presenting its paper on 
this subject called to the attention of this association 
several pertinent reasons for paying closer attention to 
valve motion. It was not the intention, however, to 
recommend a standard setting for either passenger or 
freight locomotives, but rather to urge a standard of 
maintenance when once the setting was decided upon 
that would insure better locomotive performance at lower 
maintenance cost. 

It was also pointed out last year that many young 
men would soon be employed to fill the present dwindling 
ranks of veterans. This transition is now taking place, 
and we feel that now is the time to begin the education 
of the rising generation of both operating and mainte- 
nance forces. 

We believe that now is the time to insist candidates 
for employment and promotion be educated to a degree 
that study of mechanics and locomotive operation will 
not be irksome, and the information laid down in me- 
chanical books pertaining to the care of the locomotive 
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boiler and engine can be readily understood by everyone. 

Marine engineers serve an apprenticeship while firing, 
they must acquire a thorough knowledge of the construc- 
tion and operation of all the machinery under their 
charge, and finally are required to pass an examination 
before a marine board to prove their fitness for the 
position. Why should locomotive firemen not be re- 
quired to pass a somewhat similar examination ? 

Were this the case, then the care of valve motion 
would receive closer attention, as those reporting defects 
would be better equipped properly to report the trouble, 
thus saving many hours of needless work at considerable 
expense by mechanics at repair points. Then if the de- 
fects are due to improper steam distribution, a standard 
system of correction should be followed at all repair 
points on the system. This is not now the case on 
many railroads. 

A thorough understanding of valve motion by the loco- 
motive operator and maintenance force will tend to pro- 
mote a better appreciation of economies that affect the 


Railway Mechanical Engineer 
OCTOBER, 1937 


cost of locomotive operation, such as the elimination of 
an extra stop for water or coal, or that more tons of 
freight may be moved at higher speed, without increas- 
ing the fuel consumption. 

Properly maintained valve motion also tends to reduce 
rod and driving box maintenance, and makes a smoother 
running engine. 

It is also expected a better understanding of valve 
motion will promote more economical engine running, 
especially on railroads that have no mechanical means of 
showing individual locomotive performance. 

The price of fuel is steadily advancing, as is the cost 
of labor and machinery, in fact, all railroad supplies are 
steadily advancing, while the cost of the commodity sold 
by them (transportation) seems to be stationary or re- 
treating, therefore, it behooves closer attention by me- 
chanical men to the heart of the locomotive, which, like 
the heart of man, is the most delicate and most important 


part of the machine, and also probably the least under- 
stood, and when out of tune is the most costly to both 
man and machine. A better understanding of which will 
not only prolong life, but pay handsome dividends 
through fuel savings and lowered maintenance costs. The 
report was signed by Chairman M. F. Brown, N. P. 


Discussion 


At the conclusion of Mr. Brown’s report, the prob- 
lem of how to keep valve motion square was briefly dis- 
cussed. One speaker told of the trouble his road had 
with a series of locomotives because the reverse gear 
was not heavy enough to prevent the valve gear from 
creeping. The reverse gear was redesigned to elimi- 
nate this trouble. Since valve motion is the controlling 
factor in proper steam distribution, it was recommended 
that more indicator cards should be taken to check valve- 
motion performance. 


Front Ends, Grates and Ashpans 


Review of Mechanical Division report 
and descriptions of new front ends 


Your Committee on Front Ends, Grates and Ashpans 
submits its report in three parts as follows: 

On December 27, 1935, the Mechanical Advisory Com- 
mittee, consisting of Messrs. L. K. Sillcox, F. W. Han- 
kins, F. H. Hardin, John Purcell, C. J. Bodemer and 
W. J. Patterson, submitted to Joseph B. Eastman, then 
federal coordinator of transportation a report, consist- 
ing of a 700-page volume, which covered a wide range 
of subjects connected with railway rolling-stock and re- 
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Fig. 1—Suggested diaphragm arrangements with Master Mechanics’ 
front end 


lated matters. From the first section of this report, dis- 
cussing the steam locomotive, we have copied verbatim 
those paragraphs representing the considered opinion of 
this distinguished advisory committee on those matters 
with which your committee is concerned. We have done 
this as a means of placing before a large group of rail- 
way men, directly concerned with the topics discussed, 
this material which might not otherwise be available to 
them. 

At the meeting in Chicago in June, 1936, the Com- 
mittee on Locomotive Construction of the Mechanical 
Division of the A.A.R. presented, as part of its report, 
the report of a Subcommittee on Front-End Arrange- 
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ments. We have made a very brief digest of this latter 
report, which virtually establishes a new Master Me- 
chanics’ front end, in order that we may make certain 
comments and criticisms on the proposals, and that this 
convention may have a similar opportunity to comment 
upon and to discuss this report. 

We have made brief notes on such new or recently 
modified appliances within the field of this committee as 
have come to our attention since the last report was 
made. These are two in number only: the Coffin Super- 
draft arrangement, and the modifications which have 
been made in the Cyclone spark arrester. 


Paragraphs from the Report of the Mechanical 
Advisory Committee 


The following paragraphs of this section are verbatim 
quotation from the Advisory Committee’s report. 

Stack Proportions—It is reasonable to assume that the 
relative areas of smokestack and steam jet have an im- 
portant bearing on the degree of efficiency since, for 
equal displacements, a small smokestack must necessarily 
entail a higher velocity of the gases than a large one. 
The efficiency, when measured in back pressure horse- 
power as compared with the weight of gas discharged 
therefore, will be lower under the former than the latter 
conditions. Also, since, by reason of its loss of pres- 
sure after leaving the nozzle, the jet of steam is expand- 
ing, the cross-sectional area of the stack should be in- 
creased upward, thereby avoiding a restriction in the area 
of the flow. The gases may contract during contact, 
and partially mingle with the cooler steam, but, on the 
other hand, this will increase the expansion of the steam, 
and every facility should be provided for allowing the 
steam to freely expand, thus converting its static into 
kinetic energy while it is still in contact with the gases 
in the smokestack. Likewise, the cross-sectional area 
must be enlarged to the point where the gases will not 
normally fill the stack. 

Front-End Designs—Since one function of the front- 
end arrangement is that of intercepting cinders, delay- 
ing their passage through the stack until all fire is ex- 
tinguished and they are relatively cool, some resistance 
must, of necessity, be introduced into the smokebox, 
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whether in the form of netting, through which all ex- 
haust gases must pass or in the form of a longer path. 
The Master Mechanics’ front end was used almost ex- 
clusively for many years and was considered entirely 
satisfactory, such difficulties as were experienced and 
losses suffered being accepted as unavoidable in view of 
the functions to be satisfied. The front-end problem 
has been attacked with renewed vigor in recent years, 
and the Master Mechanics’ arrangement of netting and 
baffles is giving way to several improved designs which 
offer more in spark protection, accessibility, simplicity, 
reduced maintenance, or lower resistance to the passage 
of the products of combustion. 


Digest of the Mechanical Division Report 


The conclusions and recommendations of this subcom- 
mittee are summarized in the nine paragraphs which 
follow: 

Gas Areas—The successive areas through which the 
gases pass should be proportioned as follows. If 100 
per cent represent the net gas area through the tubes 
and flues, the corresponding areas of other gas passages 
should be approximately 115 per cent over arch, 95 per 
cent gross area under table plate, 85 per cent minimum 
net area under table plate, deducting nozzle stand, etc. ; 
75 per cent under draft sheet, 130 per cent net area 
through netting and 25 per cent minimum area of stack. 

Stack—The minimum diameter of the stack should be 
the value in even inches corresponding to the area near- 
est 25 per cent of the net area through tubes and flues. 
The stack proper should have a taper ranging from 1 
in 12 to 1 in 15 and should be 30 in. high if possible. The 
extension should be straight, with a wide flare, and 
should extend down to 15 or 16 in. above the top of 
the nozzle. 
°” Exhaust Stand—The exhaust stand should be rec- 
tangular in section and should have a dividing wall ex- 
tending up 8 or 9 in. to prevent blow-over. 

Blower—The ring-type blower is the most economical. 

Draft Sheet—The draft sheet should normally be 
inclined 30 deg. from the vertical; it should fit up neatly 
against the sides of the smokebox with its front edge 
exactly horizontal. 

Deflecting Plate—The use of a deflecting plate at 
the front of the smokebox at the bottom is advisable, 
both to protect the front of the boiler and to prevent 
the accumulation of cinders in the corner. 

Nozzle—The diameter of the nozzle should be de- 
termined from that of the stack on the assumption that 
the steam jet spreads at an angle of 10 deg. (5 deg. each 
side of the vertical axis) and that the jet come into 
contact with the stack wall at least one foot below the 
top of the stack. Thus, if dimensions are designated 
as in Fig. 1, the tangent of the 5-deg. angle being 0.0875, 
the diameter of the nozzle d is given by the formula: 

d= D, — 0.175 (H + F- 12) 


The use of a cross spreader for the steam jet is 
recommended. 

Diaphragm—lIf the space between the tube sheet and 
the diaphragm is greater than 36 in. a false diaphragm 
should be installed behind the regular diaphragm to re- 
duce the volume; the space between the two diaphragms 
should be air-tight. If the space between tube-sheet and 
diaphragm is less than 30 in., the lower portion of the 
diaphragm should be sloped forward and should meet 
the table plate as near the exhaust stand as possible, ex- 
cept that the bottom of the diaphragm should not be 
more than 15 in. ahead of the top. If B is excessive, a 
false diaphragm may also be an advantage on similar 
engines. See Fig. 1. 
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Obstructions in Gas Passages—All pipes and other 
obstructions in the gas passage under the table plate 
should be gotten rid of if possible, even to the extent of 
redesign of the main steam pipes, and placing auxiliary 
outside of the front end. 


Comment on the Report 


Your committee believes that some of the terms used 
in the report vary from those which have been gen- 
erally used and consequently presents Fig. 1, which 


Fig. 2—Type-B Cyclone front-end arrangement 


gives names of parts as used in the report where there 
can be any doubt as to their meaning. This figure also 
indicates the suggested diaphragm arrangements and the 
geometry of the exhaust nozzle design. 

With respect to paragraphs on the exhaust stand, the 
blower, deflecting plate, and obstructions in the gas pas- 
sages, your committee is in full accord. As regards the 
removal of obstructions from the gas passages, we be- 
lieve this to be much more important than is generally 
realized. 

With respect to gas areas, the Front-End Committee 
sets up a logical basis for design, except that the rela- 
tion between the stack area and that of the tubes is 
rather indefinite. The report permits a variation in stack 
area of from 23 to 27 per cent of the fire area through 
the tubes; this would represent as much as 2 in. differ- 
ence in stack diameter for some values of gas area. 

With respect to the stack form, we offer no criticism 
but call attention to the fact that the influence of the 
form of the flare is debatable. The Pennsylvania front- 
end tests as reported in their Bulletin No. 9 many years 
ago demonstrated that the slightly diverging flare was 
extremely effective. The distance F should approximate 
the stack diameter, rather than be fixed at 15 or 16 in. 

With regard to the draft sheet, the inclination of 45 
deg. from the vertical and a slight lengthening of the 
sheet would result in an equal gas velocity and at the 
same time reduce the turbulence of flow around the 
lower edge of the sheet. There is enough eddy effect 
about the lower edge of this sheet, even under the best 
conditions, to produce an effect which substantially re- 
duces the effective area of flow. 

The paragraph on the nozzle is open to serious objec- 
tion. The steam jet does not follow the course indicated 
by the proposed method of design; for its form is 
affected as soon as it comes into contact with the gas. 
and even more after it enters the range of influence of 
the stack. There is in the report no indication as to 
whether the use of the spreader requires a change in 
nozzle diameter. The proposed method of design re- 
sults in a variation in diameter which is definitely con- 
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trary to known results; the greater the distance from 
the top of the stack to the top of the nozzle (F + H), 
the smaller becomes the diameter; this is exactly the 
reverse of actual requirements. 

As regards diaphragms, a suggestion for the use of 
the false diaphragm, assumes that the reduction of front- 
end volume is advantageous. We know of no proof that 
reduction of front-end volume is effective in improving 
draft action. The beneficial effects of the forward- 
sloping diaphragm are apparent; there will be still 
further improvement if the obstruction to flow rep- 
resented by the sharp corner connection between dia- 
phragm and table plate is rounded off. 


Modified Devices 


The Cyclone Front End—The Cyclone style front 
end, which has been previously considered in some de- 
tail in the reports of this committee, is a widely-used 


Fig. 3—Coffin Super-Draft front-end arrangement 


substitute for the Master Mechanics’ front end. A 
design is now offered by the builders of this device so 
arranged that the top plate of the structure is elim- 


inated, and the chamber in which the whirling gas mo- 
tion is set up extends clear to the top of the smokebox. 
This eliminates the difficulty of fitting the top plate 


‘around the bottom of the stack. This new form is 


represented in Fig, 2. 

The Coffin Superdraft Arrangement—This device 
which has been on the market for several years, but 
which has not been previously noted in the reports of 
this committee, consists of a special separator in the 
front end, and a means of ejecting cinders collected in 
the front end and returning them to the fire. It is rep- 
resented in Fig. 3. The usual plates and baffles in the 
front end are replaced by the separator, which consists 
of a half-cylinder of solid plate turned backward toward 
the tube sheet, its axis being the same as that of the 
stack, and a wedge-shaped extension forward of the 
stack made of perforated plate. The separator struc- 
ture extends from a point just below the nozzle to some 
distance above the stack flare. A small portion of the 
cinders traversing the tubes passes out through the per- 
forated plate in the wedge, but most of the cinders drop 
to the bottom where they are picked up by the ejector 
arrangement. The ejector pipe passes through the throat 
sheets and returns the cinders to the fire through a spe- 
cially formed opening in the arch brick. Either feature 
of this device seems well worth consideration. Installa- 
tions have been relatively few and operating reports 
somewhat contradictory. 

In conclusion the committee wishes to express its 
obligation to Professor E. G. Young who, before our 
meeting on May 17, organized material for our con- 
sideration, and afterwards prepared this report. 

The report was read by Chairman E. C. Schmidt, 
Professor of Mechanical Engineering, University of Illi- 
nois; J. Traylor and E. G. Young. 


Discussion 


It was the consensus of opinion that front ends re- 
quiring netting should not and would not be used on 
future locomotives. A few of the reasons given were 
that the Master Mechanics’ front end did not properly 
control hot cinders going out of the stack and that, with 
the large firebox of modern power, the fire burns out 
in the middle leaving incomplete combustion along the 
sides. The Thompson front end was briefly described. 
Results obtained so far indicate more even combustion 
in the firebox, better control of hot cinders, lower back 
pressure and lower maintenance costs. 

The question of slag formation on tube sheets was 
discussed at length. Many reasons were given as to the 
cause of this trouble, including poor coal, high firebox 
temperature, excessive draft and leaks around the flues. 


Improved and New Locomotive Economy Devices 


Developments in feedwater heaters, circulation 
devices, superheaters and valves 


In the past few years due to the business depression 
your committee has had very little to report to the as- 
sociation in the way of new devices promoting fuel 
economy. This year we have a few new devices which 
we can call to the attention of the members, as well as 
a number of improvements in existing devices. 

Before proceeding with the descriptions of new heaters 
or improvements, we might indicate the extent to which 
feed water heaters have been applied to locomotives by 
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bringing up to date a table given in the 1931 report of 
this committee. See Table I. 

The manufacturers of feed water heating equipment - 
have shown considerable activity. The Consolidated 
Ashcroft Hancock Company has brought out a new 
heater called the Hancock turbo-injector which is briefly 
described below. 

Hancock Turbo-Injector—This heater is of the open 
type in as much as the feed water and exhaust steam 
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are actually mixed. The heater consists essentially of 
a four stage, turbine-driven-centrifugal pump, and a con- 
densing chamber together with a control valve, an auto- 
matic heating valve, and an operating valve. Water 
from the tank is taken into the first stage of the pump 
which serves as the cold water pump of the usual open 
heater and raises the pressure to about 70 lb. per sq. in. 
This stage discharges into the condensing chamber which 
is composed of a number of nozzles and combining 
tubes. Exhaust steam is taken from the exhaust cavity 
of the cylinders and passes through the control valve to 
the condensing chamber. Here the cold water is dis- 


Status of Feedwater Heaters on Locomotives 
Pump type Injector type 


7 

54 

234 

1429 
2123 24 
2551 37 
3527 362 
4918 519 
5586 593 
6729 838 
8755 900 
9728 1170 


* Applied or on order as of July Ist, 1937. 


charged through the nozzle into the combining tubes en- 
training, exhaust steam thus heating the water. The 
hot water is taken from the condensing chamber by the 
second stage of the pump. The 2nd, 3rd, and 4th stages 
of this pump are the feed-pump portion in which the 
pressure is raised sufficiently to overcome the boiler 
pressure and pass into the boiler. 

The pump is controlled by the operating valve which 
is ordinarily in the cab. This consists of a pump throttle 
for starting and stopping the pump and a water regu- 
lating valve which regulates the flow. An automatic 
heating valve is provided to prevent entry of cold water 
into the boiler during periods when no exhaust steam 
is available as when drifting or standing. This auto- 
matically supplies live steam to the control valve during 
such periods. To maintain proper balance of conditions 
a by-pass valve is provided in the suction line to the 
second stage of the pump which allows excess of hot 
water to flow into the tank. This hot water is dis- 
charged into the tank close to the suction of the first 
stage and hence does not unduly raise the temperature 
of the water in the main cistern. 

This heater is claimed to heat the feed water to with- 
in 15 deg. of saturated steam temperature correspond- 
ing to the back pressure. When no exhaust steam is 
available, the water entering the boiler is heated to about 
200 deg. F. by means of live steam as previously de- 
scribed. The weight of the component parts of the heater 
is 1300 1b., of which about 800 Ib. is in the pumping 
unit. 

Elesco Coil Type Heater—The Superheater Com- 
pany several years ago brought out a modification of 
their closed-type heater in which coils of 1 in. copper 
tubing are used instead of straight tubes. Each coil is 
capable of heating about 2000 gallons of water per hr. 
and a sufficient number of coils are provided to suit the 
requirements of the boiler in question. The coils are 
mounted in a suitable receiver and are connected inde- 
pendently in parallel circuits. As usual the water passes 
through the tubes which are surrounded by the exhaust 
steam. It is claimed that this type of heater has higher 
heat transfer efficiency and because of higher water 
velocity and more turbulent flow shows less tendency 
to scale accumulation. The construction is simplified, 
the weight is reduced and the installation cost is some- 
what less than their conventional closed type of heater. 
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Exhaust Steam Injector—The Superheater Company 
announces improvement in the exhaust steam injector by 
the incorporation of an exhaust pressure regulator which 
adjusts the exhaust steam to exactly the amount which 
the injector can handle irrespective of exhaust pressure, 
water temperature in the tank or quantity of water being 
fed to the boiler. This, it is said, very materially in- 
creases the efficiency and stability of the exhaust steam 
injector and permits it to handle feed water as hot as 
150 deg. F. 

Coffin Heater—The J. S. Coffin Jr. Company report 
improvement in their feed water heating system by the 
development of a new auxiliary heater placed in the for- 
ward corner of the water tank. Here the condensate 
from the closed portion of the heater is reclaimed and 
mixed with the cold water going to the pump suction. 
The auxiliary heater is equipped with a suction strainer 
and also a filter. Separation of oil from the feed water 
and some de-aeration is accomplished in the auxiliary 
heater. 

Coffin Tank Type Heater—We do not believe that 
the Coffin open-type heater has ever been mentioned 
in these proceedings. This heater is of the open, storage 
type, being located in the left forward corner of the 
tender. In common with other heaters of this type it 
is necessary to control the temperature to which the 
water is heated to avoid difficulties with water flashing 
into steam when heated too hot. This heater employs 
the Standard Coffin pump and control system used in 
connection with their closed heater system mentioned 
above. 

Superheaters—The Superheater Company has made 
an improvement in the Type-E Superheater units which 
results in reduced maintenance costs and at the same 
time provides for better gas flow with resultant improve- 
ment in the steam distribution through the units. The 
new units are interchangeable with the old units both 
individually and in sets. 

Fire-Box Devices—Several new devices have ap- 
peared which have for their purpose the increasing of 
fire box heating surface and the improvement of circula- 
tion in the fire box. 

Fire-Box Circulator—The American Arch Company 
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has devised a fire box circulator which provides a tube 
connection between the side sheets and the crown sheet. 
This is in the shape of an inverted Y with the stem of 
the Y connected to the crown sheet at or about the center 
line of the boiler, with the legs connected to the side 
sheet. These circulators serve as a support for the arch. 

Downflow Syphon—This is a modification of the 
well-known Nicholson syphon and differs in that the 
usual connection to the throat sheet has been eliminated 
and instead a leg is extended through a sleeve inserted 
in the bottom combustion chamber and shell sheets. The 
upper portion of the syphon has also been arranged so 
that it is fastened to both the crown sheet and door sheet 
of the fire box. To date we have heard of no applications 
of this device to locomotives. 

Nicholson—Duplex Syphon—The Locomotive Fire- 
box Company has brought out a modification of the 
Nicholson Thermic syphon which is called the Duplex 
syphon. In this arrangement the syphon is equipped 
with two necks, one of which is connected to the throat 
sheet as before, and the other to either the side sheet 
or bottom combustion chamber sheet. Thus in installa- 
tion with three syphons in the fire box the center syphon 
has one neck connected to the throat sheet and the 
second to the bottom of the combustion chamber. The 
two side syphons have one neck connected to the throat 
sheet and the other to the side sheet of the fire box. 

Locomotive Valves—With higher speeds of both 
freight and passenger trains we may have to revise some 
of our ideas on the valve setting of the locomotives. 
This applies not only to new engines with higher boiler 
pressures, but also on existing engines originally designed 
for lower maximum speeds. We have no constructive 
suggestions to offer at this time but merely mention it 
as a point to be considered. 

In this connection, the Franklin Railway Supply Com- 
pany is reviving interest in poppet valves for steam 
locomotives. The design is still in the development 
stage, no applications having been made to our knowl- 
edge. Those of us who were at the recent A.A.R. meet- 
ing had an opportunity to inspect a model of this new 
development. 

In concluding this report we might call attention to 
the need for fuel economy devices which are not on the 
locomotive itself. 

It is quite obvious in passenger service that the fuel 
burned on the locomotive is not all chargeable to the 
locomotive itself. With increased electrical load due to 
better lighting and air conditioning, and with increased 
steam demands on some railroads due to steam system 
of air conditioning, we find the fuel used by the train 
itself steadily increasing. While it might seem rather far 


fetched to call an improved axle generator drive, or more 
efficient car, or pipe insulation locomotive fuel economy 
devices, they never the less do fall into this category. 

While we cannot direct the attention of the association 
to any specific devices of this kind we can say that insu- 
lation of cars is receiving considerable attention, un- 
doubtedly due to the wide spread application of air con- 
ditioning. This includes better sealing of windows and 
doors to stop leakage from these sources and better sound 
deadening which ordinarily carries with it better heat 
insulation. Axle drives have received considerable at- 
tention in the past few years with the introduction of 
more positive types of drives eliminating to a large ex- 
tent the power lost in slipping belts on the older types. 

Insulation of the steam lines, particularly the insula- 
tion of the metallic connectors between cars, is still a 
problem. While certain portions of these connectors can 
be readily insulated, other portions particularly the ball 
joints themselves and the coupler heads, cannot very 
well be covered. It is, furthermore, rather difficult to 
maintain the insulation on these joints because of their 
location, being very much exposed to flying stones and 
the like. The new tight-lock coupler aggravates this 
condition somewhat in as much as it increases the length 
of the flexible connections very materially. 

The report was read by Chairman A. G. Hoppe, assist- 
ant mechanical engineer, C. M., St. P. & P. 


Discussion 


The discussion following Mr. Hoppe’s paper developed 
the fact that the performance of a locomotive device is 
always expressed in terms of gross economy instead of 
net economy. To determine net economy consideration 
should be given to maintenance costs and constant per- 
formance, 

The question of how to determine accurately the 
amount of fuel required to cool and heat a passenger 
train was discussed at length. A representative of the 
Engineering Research Division of the A.A.R. briefly 
referred to a report covering the performance of all 
types of air-conditioning equipment which contains 
much data on the consumption and cost of the fuel re- 
quired for cooling one or more cars. The same basic 
data can be used to determine the fuel cost for heating 
a train. A copy of the report will be sent to anyone 
writing to L. W. Wallace, director, Engineering Re- 
search Division, A.A.R., Chicago. 

A suggestion was made that a study should be made 
of the AB freight brake as a means of obtaining further 
fuel economy. Because of increased train speeds, the 
air-brake equipment must be properly maintained and 
operated or else fuel costs rise. 


Locomotive Firing Practice— Oil 


With the general increase in railway business it has 
again become necessary to take into the service many 
new men. It has been so long since we have had to 
train new men in engine service that the organization for 
such training may have been forgotten. All will agree 
that the new fireman is entitled to thorough instruction, 
counsel and support from not only his fellow enginemen, 
but from supervisors who are detailed to handle such 
work, 

With an oil-burning locomotive, where there is no 
material quantity of fuel in the firebox and where, if the 
locomotive is efficiently drafted, there is only a reasonable 
amount of excess steaming capacity, it is of the first 
importance that the fireman so handle his part of the 
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work that when leaving the initial terminal full pressure 
will be maintained without smoking the locomotive. The 
adding of a large volume of cold water to the boiler with 
the injector just before leaving initial terminal is ruin- 
ous to this condition. A large volume of water added 
in this manner will stay near the bottom of the boiler 
until rapid circulation is started by applying a load to 
the boiler. The mixing of the cool water from the bot- 
tom of boiler with the hot water at the surface naturally 
reduces the rate of steam generation. The brickwork 
and firebox are still comparatively cold. Under these 
conditions it is difficult for the fireman to maintain a 
full head of steam while pulling out of the yard. Again, 
if the start is made with the boiler full of water it is 
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almost sure that sufficient water will pass over through 
superheater units and cylinders to remove at least the 
majority of lubrication from the valves and cylinders. 

After leaving the initial station and it is possible to 
sand the engine without objection from adjacent property 
owners, the flues should be thoroughly sanded. There- 
after best results are obtained by adding three to five 
scoops of sand quite frequently rather than adding a 
large amount of sand at less frequent intervals. The 
amount of sanding is naturally dependent upon the gen- 
eral steaming condition of the locomotive. 

A good fireman will split notches on the firing valve 
quadrant so as to maintain the maximum pressure with- 
out popping. Large adjustments on the firing valve 
produce extreme variations in pressure. These large va- 
riations also make it necessary to force the fire to regain 
pressure previously lost. 

Nearly all oil-burning railroads today are using heavy 
cracked fuel, either straight or blended, but even so, it 
is not possible to give definite detailed recommendations 
as to the heating of fuel oil because of the wide variation 
in character of fuel. 


The Responsibility of Enginehouse Forces 


It should be the responsibility of enginehouse forces so 
to prepare the locomotive that when the fireman reports 
for duty the fuel oil is at a reasonable firing temperature. 
From that time on the entire responsibility rests with 
the fireman. If best economy is to be obtained, the fuel 
should be maintained at a temperature within a range as 
specified by supervisors or higher authority. There is a 
temperature for each fuel oil that will give the most ef- 
ficient results in service. That temperature should be 
maintained as closely as possible. Fuel-oil thermometers 
are as valuable as any pressure gage in assisting fireman 
to burn fuel efficiently. 

When the fuel line appears to be obstructed and the 
blow-back is used to clear the line, it is recommended 
that the first blowing be through the burner to firebox 
with tank valve closed. Then close the burner and blow 
to the tank. The purpose of this is to free the blow- 
back line of all water before blowing in to the fuel tank. 
A shot of water in hot cracked or blended fuel may 
cause the fuel tank to boil over. When relighting the 
fire always have burning waste or a lighter torch in the 
firebox before turning on the fuel. Without a flame in 
the firebox there is serious danger of a backfire when 
opening the firing valve, due to the hot brickwork gasify- 
ing the fuel until there is an explosive mixture. 

After a long run and the firebrick and firebox are 


very hot, either a fair fire should be maintained for a 
few minutes, even though the safety valves open, or the 
fireman should close the dampers to prevent cold air 
from chilling the firebox. 

Firemen should note the condition of brickwork at 
some intermediate stop. If the temperature is uniform 
throughout the firebox, the brickwork will have the same 
general appearance throughout the box. Air leaks in 
fire pans can always be detected by the breaking down 
of brickwork where exposed to air leaks. Burners ow 
of line can easily be observed by action of the fire. A 
shortage of air on one side or excess fuel on that side 
can frequently be observed by noting the stack condition, 
that is, colored on one side and clear on the other. A 
grey appearance of firebox sheets indicates uniform tem- 
perature conditions. A variation in color, such as black 
soot in certain spots, lower temperature of firebrick on 
one side or the other, or carbon accumulations, all point 
to unequal fire or temperature distribution. These ob- 
servations should be reported at the end of trip, thereby 
assisting the enginehouse forces in their effort to main- 
tain your locomotive in good condition. Any erratic de 
tails in water-pump operation, injector, firing valve or 
other appurtenances should be reported. Team work of 
this character will make work easier for everybody as 
well as pay big dividends in the saving of fuel. 

The report was presented by Chairman R. S. Two- 
good, S. P. 


Discussion 


The discussion following the presentation of this 
committee report was quite extensive and profitable to 
the large number of persons interested in oil firing prac- 
tice. Much of it pertained to the methods of heating 
the oil now generally being burned, which is so heavy 
as to constitute a real problem in handling both in way- 
side storage tanks and on the locomotive tender. It 
was generally agreed that both direct and indirect heat- 
ers are required, the latter being necessary primarily 
for stirring up the oil but used for short periods, only. 


‘so as to avoid introducing any more water into the oil 


than absolutely necessary. 

In general, to secure efficient combustion on oil-fired 
locomotives it was said that air should be mixed with 
the oil and raised to the firing temperature as early as 
possible in its passage through the atomizer. Oil should 
be carried in the tender at from 100 to 200 deg. F., 
dependent upon conditions, and the statement was made 
that the use of a thermometer to enable a fireman to 
maintain this temperature accurately at a predetermined 
point is a good investment. 


Locomotive Firing Practice— Coal 


It is the thought of the sub-committee on coal-firing 
practice to confine their brief remarks strictly to firing 
practices between terminals, leaving questions for open 
discussion, due to many systems of firing now in use. 

Firemen should arrive at the locomotive on the ready 
track in ample time to check the firing tool equipment, 
prepare his fire to suit the requirements of the run to 
be covered and type of locomotive used, using blower 
lightly and supplying coal in same proportion to minimize 
emission of smoke and control boiler pressure so that 
safety valves will not open. i 

No hard and fast rule can be made covering depth of 
fire at start. Good judgment must be used as the con- 
ditions under which the start is made, such as grade, 
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weight of train and speed, will influence, to some extent, 
the kind of fire. 

After getting away from terminal the fire should be 
carried level, bright and light as consistent with the 
work to be done. 

In starting from stations at low speeds, blower can be 
used to good advantage in maintaining maximum steam 
pressure and a good fire condition. Fireman should 
closely observe the water level in boiler and handle his 
fire accordingly. 

Approaching pre-determined shut-offs, fireman should 
stop firing far enough in advance to minimize smoke emis- 
sion and control steam pressure so there will be no undue 
waste of steam at safety valves. 
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The hook, rake or slicebar should only be used when 
necessary. They are mostly used to correct mistakes. 

Shake grate lightly and as often as necessary to main- 
tain fire in good condition. 

Fireman should deliver engine at receiving or pit track 
with fire in condition to clean without undue waste of 
fire and coke. He should not allow fire to burn so low 
that engine watchman would have to build up before 
cleaning. ` 

There are many systems of firing; single scoop, cross 
firing, banking and others. All that it is necessary to say 
concerning these different systems is that any system is 
good where maximum steam pressures are maintained, 
minimum amount of smoke; hook, rake or slicebar not 
used, safety valve not opened, and fire in good condition 
on arrival at terminal. 


Stoker Firing 


The stoker is a mechanical device and, therefore, the 
fireman must furnish the intelligence for its operation. 
The stoker is designed to fire the coal efficiently and 
economically if properly manipulated. 

To become efficient and successful in stoker operation 
it is essential that all parts be fully understood by both 
engineer and fireman. The same general principles that 
pertain to hand firing pertain to stoker firing. 

Ordinarily the stoker will distribute the coal evenly 
over the entire grate surface. Firemen should not be 
content to sit on the seat as long as steam pressure holds 
up. He should make regular inspection of the fire to 


observe the coal distribution, particularly upon leaving 
terminal stations, by stopping stoker for a few seconds, 
even at the expense of losing a few pounds of steam. A 
fire poorly prepared and not watched the first few miles 
has been responsible for more fuel waste and low steam 
than any other one item on stoker fired engines, and 
charged many times to the stoker. The fire can be built 
up and maintained on sidings and meeting points with the 
stoker, if intelligently used. 

The report was presented by Chairman W. C. Shove, 
N. Y., N. H. & H. 


Discussion 


Considerable attention was given in the discussion of 
this report to methods of maintaining a uniformly thin 
fire on the grates, which cannot be sloped over six to: 
eight degrees without danger of the coal working for- 
ward to the front of the firebox, especially under pres- 
ent high operating speeds, with locomotives sometimes 
not accurately counterbalanced. One member said that 
there is no good operating reason for sloping grades 
and that it is far better to install level grades unless 
structural or design reasons necessitate using the slop- 
ing type. : 

The question of adequately instructing reemployed 
firemen, particularly those without experience, was dis- 
cussed in some detail. Both fuel supervisors and travel- 
ing engineers have a large responsibility in this particular 
which should begin with selecting the most promising 
material available. 


The Function of AB Freight Brake Equipment 


A description of the function of this brake 
not incorporated in its predecessors 


Because the members of this association, generally, 
are more interested in the operation of locomotive and 
train brakes than they are in the design and in the 
method of maintenance, this paper is chiefly confined to 
the handling and to the operation ọf modern freight train 
brakes as a whole. 

The distinctive features possessed by the AB freight 
car brake equipment which were not included in former 
types of air brakes are: 

Initial quick service action, which positively closes all 
feed grooves and initiates service brake action; or, in 
other words, insures the application of each brake in the 
train in service brake operation. 

Positive and adequate fixed volume secondary quick 
service applications, which insures a desired uniform 
brake cylinder pressure on all cars. 

Brake pipe surge dissipated. 

Stability of brake cylinder values obtained. 

Modified degree of quick service on descending grades, 
giving increased flexibility of control. 

Effective stabilization of service application and avoid- 
ance of brakes “creeping on,” due to light fluctuation 
of brake pipe pressure. i 
_ Accelerated service propagation—propagation speed 
is substantially uniform with all degrees of tolerable 
brake pipe leakage, and is more than twice as fast as 
that of the former standard. i 

Accelerated release initiative. 

Positive release. 

Controlled release of brake cylinder pressure at a 
single fixed and slower rate. 
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Uniform recharge—accomplished by automatically re- 
stricted charge passage under charging pressure. 

Emergency brake action more rapidly propagated, with 
more effective emergency brake cylinder pressure avail- 
able, under any condition of previous brake application 
or release. 

High brake cylinder pressure in emergency action. 

Accelerated emergency brake application propagation 
rate—about 40 per cent faster than that of the previous 
standard, or K equipment. 

Controlled brake cylinder pressure build-up in emer- 
gency action to fit operating requirement. 

Positive and accelerated release after emergency brake 
application. 

Protection against train damage if the train brake 
release is attempted immediately after an emergency 
brake application has been made, and the train is still 
in motion, which is accomplished by automatically hold- 
ing the brake pipe vent valve of the AB operating valve 
open for a definite time period, thus preventing the 
brake release. 

Quick action chamber adequately guarded against 
overcharge. 

Briefly stated, these modern features provide in actual 
service operation of freight train brakes: 

A service brake application, in which all brakes will 
apply and during which approximately 10 Ib. brake cyl- 
inder pressure will be built up in the brake cylinder of 
each car, whenever a sufficient service brake pipe reduc- 
tion is made. 

During a service brake application, a surge of air 
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in the brake pipe will not occur and cause some of the 
brakes to release. 

Advantages of greatly improved brake operation, par- 
ticularly when retaining valves are being operated, when 
descending heavy grades. 

The rate of propagation of service application—in 
which approximately 10 lb. brake cylinder pressure is 
built up—is approximately that of the former type brake 
application propagation in emergency action, very much 
shortening the time elapsing between the application of 
brakes on the head end of train and that on the rear 
end, greatly reducing the probability of undesired slack 
action. 

Positive release of brakes, which is insured by the 
release insuring feature through the simple method of 
automatically reducing the auxiliary reservoir pressure 
sufficiently below that in the brake pipe to force the 
equalizing piston to release position. 

In conclusion, we may add that the above described 
improvements in brake operation are of such highly 
efficient qualities and are so apparent to the engineer 
that practically nothing new in the present instructions 
to enginemen for the operation of trainbrakes is neces- 
sary, particularly so, as all improvements are automatic 
in action and are readily apparent to the engineer when 
operating the brakes. 

All enginemen in freight-train service should under- 
stand, however, that due to the protective feature against 
train damage after an emergency train brake application 
has been made, which feature positively prevents the 
train-brake release from taking place before a specifically 
allotted period of time has elapsed—if the train brake 


release is attempted before waiting at least 70 seconds, 
preferably a little longer, or until sufficient time ha 
elapsed for all vent valves to close, any attempt to release 
the train brakes results only in a waste of main reservoir 
pressure. 

The report was read by Chairman W. H. Davies, 
Wabash. 


Discussion 


Mr. Davies’ report was favorably commented on a 
presenting a lot of information about the AB brake ir 
a comparatively small space. The thought was ex- 
pressed that owing to the improved functioning of the 
AB brake it is possible to operate freight trains ove: 
the road in substantially less time and that, thereiore. 
this brake must be credited as an important fuel con- 
servation factor. The smooth operation also practically 
eliminates broken knuckles and draw bars in train: 
equipped with AB brakes and, therefore, avoids the 
necessity of cutting out cars for this cause as well as 
the maintenance expense necessary for repairs occasioned 
thereby. 

Mention was made of the increased charging time 
required with AB brakes due to the necessity of charg- 
ing an extra reservoir. This increase in time runs from 
314 minutes to 7 or 8 minutes in some instances. In 
justification of this increased time, one of the members 
said that mechanically, as well as financially, it is foolish 
to expect a large return without some investment. In 
other words, if some additional time is required for 
charging the AB brake this is a small price to pay fo: 
the important advantages and essential benefits obtained. 


The Utilization of Steam Locomotives 


Fuel and water supply for long runs— 
Care needed to avoid surplus power 


Everyone is interested in obtaining the greatest pos- 
sible service from locomotives and it is believed that the 
items that are of the greatest assistance in intensive 
utilization are, first, plenty of coal and plenty of water. 
You may note the high mileage by oil burning locomo- 
tives on different roads and of course, in general, they 
carry about twice the amount of fuel that a coal burn- 
ing engine carries. Schedules are fast and hard now 
days and it is proper to consider that you, in a freight 
engine, obtain about 10 miles per ton; in a passenger 
engine about 20 miles per ton of coal, with 100 gallons 
of water per mile in passenger service and perhaps about 
twice that in freight service so that if you are going 
to make two divisions, that is say 250 miles, it means in 
freight service 25 tons of coal and in passenger service 
if you are going to run say 700 miles it means 35 tons of 
coal. These are average figures and, considering the 
reserves that are necessary to protect against excessive 
delays, weather and especially heavy trains, it seems to 
enable us to make long runs and that we are going to 
need about 45 tons of coal, with either water pans that 
will continually replenish the water or else tenders with 
possibly trailing tank cars of water to provide a com- 
mensurate amount of water. 

Discussing through runs it may be of assistance to 
mention some situations that have developed and the 
way they have been overcome. Cooperation of the dif- 
ferent departments, of course, is essential. That is, if 
the yardmaster doesn’t readily assume his responsibility 
in getting the engine to and away from the engine house 
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promptly or to and away from the coal dock and ash pit 
promptly, the motive power department can do little 
running engines through because the yard delays will 
prevent using the engine. 

We frequently find two or three different classes of 
locomotives at a terminal and there is always a thought 
that one class should be used instead of the other and 
although one class may be more economical the time that 
the engines lay at the engine houses due to changing 
types frequently burns as much coal as perhaps the larger 
engine would burn even with a light train. 

There is always the case of a train of taking off the 
head end and putting it over in the yard at which time 
it means faster movements if another engine can be used 
and if operating conditions require this change perhaps 
a relay system will keep the engines going to one of 
the larger points where you expect to hold them fo: 
all necessary work. 

In some yards there is no air and it has been difficult 
to run the engines through, because they required the 
engines to pump up the brakes for test and it could no: 
be spared to go to the coal dock for coal, fire cleaning 
and inspection. 

In one territory, during a short period, there was an 
excess of power and to avoid light movements this power 
was taken out of storage and run to the end of the 
road where it gradually built up and of course an at- 
tempt was made to again store it. However, about that 
time so much of the power had reached the far end of 
the road that it became necessary to run it back and it 
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was returned, several engines at a time, so that it broke 
up the storage. When engines are in service like this it 
takes some time to get them out and store them, the net 
result being that substantially more engines were main- 
tained in service than were required, so that if possible 
permanent storage should be arranged. That is, determine 
how many excess engines there are and keep them in 
storage just as long as possible. 

One of the best means of determining the surplus of 
power is a detail study of the time each class of engine 
lays at “the engine house and a determination as to 
whether it is possible to turn the engines quicker, doing 
the necessary work, at which time it may be found that, 
owing to the odd times the trains move, it is impos- 
sible to turn them quicker. Then it may be found that 
these engines can be used for a short time on puller 
movements or some local jobs that will return them to 
the engine house in time for the more important work, 
thus perhaps replacing a smaller class of power which, 
although burning less coal, means extra engines in serv- 
ice and, inasmuch as it is a less efficient power, may be 
nearly as expensive to maintain as the larger engines. 

This might all be summarized in one of three sentences ! 

1—Engines must be maintained in first class condition. 

2—They must carry coal and water or else obtain it 
enroute, enough for the full run. 
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3—The cooperation of all departments is required, if 
there is to be any measure of success. 

The report was read by Chairman A. A. Raymond, 
N. Y. C. 


Discussion 


A lively discussion of this report centered on extended 
washout periods. On one road, passenger locomotives 
average 15,000 miles a month and freight locomotives 
9,000 to 11,000 miles a month with one washout. These 
locomotives are equipped with two blow-off valves and 
a sludge remover. Because of extremely bad water con- 
ditions, the enginemen are required on the average to 
blow down locomotives every ten miles for a period of 
six to eight seconds. Pyrometers are used on most of 
these locomotives and the attempt is made to keep the 
temperature of the superheat around 650 deg. F. 

On one road, a special study has been made to de- 
termine how to obtain maximum service from motive 
power. A maximum and a minimum number of miles 
per day has been set for each locomotive class and if 
locomotives in a pool are not making their minimum 
mileage the required number are, stored to bring the 
miles up to the maximum miles required. If, however, 
the locomotives are. exceeding the maximum miles more 
power is added to the pool. 
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Fall Program and Keen Interest Features 


Boiler Makers’ Meeting 


Tue twenty-fourth annual meeting of the Master 
Boiler Makers’ Association, held at the Hotel Sherman, 
Chicago, September 29 and 30, was notable for the ac- 
tive discussion of six important topics specifically re- 
lated to boiler shop operations, with particular emphasis 
on apprentice training, welding, corrosive effects of bad 
water, and general boiler maintenance problems.* A 
total of 150 railroad members and guests registered for 
the meeting; the discussions were exceptionally interest- 
ing and to the point; constructive consideration was 
given to mutual problems by this aggressive body of 
tailway supervisors who evinced thorough acquaintance 
with all phases of their work, judging by the amount 
of detail included both in committee reports and the 
subsequent discussions. 

In opening the meeting, President M. V. Milton, 
chief boiler inspector, Canadian National, said that no 
radical change in conventional steam locomotives had 
yet proved its desirability in practice and that mechan- 
ical engineers are confronted with a difficult task in 
securing further increases in capacity with economy of 
operation, owing to weight and size limitations. One 
solution, however, is the use of high-tensile steels which 
permits going to higher boiler pressures, a subject of 
great interest to boiler makers as they are called on to 
aid in the design and at all times maintain locomotive 
boilers in condition for safe, economical operation. 
President Milton said that the Master Boiler Makers’ 
Association affords the greatest educational opportunity 
to boiler foremen in solving mutual problems because 
it brings together boiler makers from railroad and con- 
tract shops throughout ‘the country. 

Following President Milton’s address E. R. Battley, 


Special consideration is given 
to apprentice training, welding, 
effects of bad water and general 
boiler maintenance problems 


general superintendent of motive power and car equip- 
ment, Canadian National, also congratulated the associa- 
tion on effective work in the past and said that it is 
largely responsible for improvements in boiler material 
specifications, design and maintenance, which have been 
made to date. Mr. Battley made a strong, appeal for 
the training and development of competent railway 
boiler forces and said that boiler foremen must not think 
that they have done their full duty until they have de- 
veloped young men qualified to fill their positions when 
the need arises. He said that this training takes time, 
patience and money, all of which, however, are well 
worth while. 

Other speakers who addressed the association in- 
cluded D. C. Buell, director, Railway Educational Bu- 
reau, Omaha, Neb.; Colonel C. C. Stibbard, chief oper- 
ating officer, Board of Railway Commissioners, Ottawa, 
Ont.; and J. M. Hall, chief of the Bureau of Locomo- 
tive Inspection, Interstate Commerce Commission, 
Washington, D. C. Secretary A. F. Stiglmeier, general 
boiler department foreman, New York Central, de- 
scribed in his report the efforts of the officers to per- 
petuate the work of the association during depression 
years and paid tribute to the many who have helped in 
this work. He reported that the membership of the 
association is now 152, an increase of 87 from 1935. 


Eleetion of Officers 


During the last business session the following officers 
were elected to direct the association’s activities during 
the coming year: President, W. N. Moore, general 
boiler foreman, Pere Marquette, Grand Rapids, Mich.; 
vice-president and chairman of the executive board, Carl 
Haper, general boiler inspector, Cleveland, Cincinnati, 
Chicago & St. Louis, Indianapolis, Ind.; secretary-treas- 
urer, A. F. Stiglmeier, general foreman boiler depart- 
ment, New York Central, West Albany, N. Y. M. C. 


France, general boiler inspector, C. St. P. M. & O., St. 
Paul, Minn.; L. W. Steeves, boiler foreman, C. & E. I., 
Danville, Ill, and C. W. Buffington, master boiler 
maker, C. & O., Huntington, W. Va., were elected to 
three-year terms on the executive board and L. R. 
Haase, district boiler inspector, B. & O., Swissvale, Pa., 
was elected to serve out the unexpired term on the 
executive board of W. N. Moore, who was elected 
president of the association. 


Mr. Hall’s Remarks 


President Milton extended the courtesy of the floor 
to J. M. Hall, chief of the Bureau of Locomotive In- 
spection, I.C.C. who spoke extemporaneously. Mr. 
Hall told the members that the bureau had approached 
the consideration of welding on locomotive boilers with 
a great deal of conservatism and that, as the art of 
welding had progressed had gradually lifted restric- 
tions as to welding to keep pace with progress. He 
remarked that welding is an art but that not all weld- 
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ers are artists and strongly emphasized that every 
care should be employed to assure the highest quality 
of work. He told of the background of the design 
and construction of the recently-built, all-welded, 
experimental locomotive boiler on the Delaware & Hud- 
son and cited this as evidence of the bureau’s willing- 
ness to take a broad view on the subject of welding. 
Mr. Hall expressed satisfaction at the cordial relations 
existing between the railroads and the bureau. “As Walt 
Wyre says, ‘Don’t swallow your cud of tobacco when 
the federal inspector is coming, because really he’s your 
friend’,” said Mr. Hull in closing. 


487 


Colonel Stibbard’s Address 


Colonel Stibbard told of the work of the inspectors of 
the operating department of the Board of Railway Com- 
missioners particularly in relation to inspections of loco- 
motives as a means of preventing fire losses in the for- 
ested areas of the several provinces of the Dominion of 
Canada and cited statistics to indicate the value of this 
work. For example, he said: “In 1919 the total mileage 
under the board’s jurisdiction was 32,720 of which 
11,622 were through forested territory. During that 
year, 1919, there were 1,262 fires in forested territory, 
resulting in 237,880 acres being burned, with a value 
of $534,603. 

In 1923 the railway mileage had increased from 32,- 
720 to 38,297, and during that year, 1923, there were 
1,013 fires with a burnt area of 640,755 acres having a 
value of $925,850 (not far short of a million-dollar loss 
in one year). It will be seen then, to what alarming 
figures the railway caused fires had reached and it was 
realized that something had to be done to prevent this 
enormous wastage of the country’s natural resources. 
Accordingly every effort was made to combat this men- 
ace by more rigid inspection of locomotives, more fre- 
quent fire patrols, better and more up-to-date fire- 
fighting equipment. As a result of the tightening up 
of locomotive inspections by railways, Provincial and 


Board’s inspectors the maintenance of fire-protective ap- 
pliances on locomotives was concentrated upon and from 
a high of 436 locomotives having defective fire-protec- 
tive appliances in 1918 the low figure of 28 defective 
locomotives was reached in 1935. Consequently the 
value of property destroyed by fire receded from the 
high figure of almost a million dollars in 1923 to the 
low figure of approximately $2,500 in 1936, the latter 
figure being the lowest since records have been kept.” 
In conclusion, Col. Stibbard said, “Perhaps you may 
wonder why I have dwelt at such length upon fire pre- 
vention matters at a conference of this kind. It is be- 
cause the master boiler makers are the ones who, in 
the first instance, can contribute the greatest amount of 
good in this direction. At this conference you will no 
doubt have sub-committees dealing with such important 
questions as improved draft arrangement in front ends, 
nozzle openings, sizes of netting meshes and many other 
questions pertaining to the front end of locomotives. In 
all these the question of fire prevention is ever present 
and must receive its due consideration, and these few 
remarks are for the direct purpose of reminding you at 
this time of your responsibility in assisting in the pre- 
servation of the forest reserves of the North American 
continent.” 


The Training of Boiler Maker Apprentices 


The outstanding need in the boiler shop today is 
young men capable of developing 


By D. C. Buell 
Director, Railway Educational Bureau, Omaha, Neb. 


A timely article in a recent number of the Railway 
Mechanical Engineer states: “The outstanding need in 
the successful operation of the boiler department today 
is not tools, equipment, or machinery; it is men, or 
rather young men—apprentices who are sufficiently in- 
terested to be developed in the fine arts of the trade.” 
The article continues by stating, “The question is asked 
daily in every shop where construction work is done: 
Who is going to take the layout job when the present 
layout man quits, or is pensioned? Who is going to 
be the next flanger, boiler inspector, assistant boiler 
foreman, and general boiler foreman?” There are many 
wishers who would be glad to take any of these jobs; 
but where is the young man who will apply himself 
studiously, long enough to qualify, even to start on any 
of the jobs listed? 

Analyzing this thought further, what is being done 
to correct this undesirable condition? 

The actual ratio of apprentices to mechanics in the 
railroad field is 1 to 20. If every one of the apprentices 
indentured completed his apprenticeship, there would be 
only enough mechanics made to take care of slightly 
more than a one per cent turnover. Considering the 
apprentices who do not complete their apprenticeships 
for one reason or another a smaller turnover than has 
just been mentioned is actually provided for. As you 
know, in handling forces it is the usual procedure to fig- 
ure on a minimum turnover of at least three per cent. 

Let us consider the attention given to apprentices now 
in service. In the first place have they been selected 
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properly? The proper selection of apprentices is a re- 
sponsibility which lies with the management. The rail- 
roads have had over a hundred years of experience in 
the selecting and training of employes. Furthermore 
approximately 45 cents of every railroad dollar is spent 
on wages. Consequently from a personnel standpoint 
and from a financial standpoint, this matter should be 
of utmost importance to the railroad company. 

The prospective apprentice is completely inexperienced 
when he seeks employment and often is only looking 
for a job, and not necessarily a steady one. On the other 
hand an applicant may have a strong desire to learn a 
certain trade. But if there happens to be no vacancy 
in that craft, it is not unusual for him to be started on 
an apprenticeship in some other craft, say the boiler- 
makers’ craft where there is a vacancy, although he has 


` no desire to learn the boilermakers’ trade. He may not 


be adaptable in any way to learn the trade, and another 
“misfit” is in the making. He is unhappy in his work 
and he is costing the company money by “getting by” 
on the job instead of being interested in his work, and 
performing it satisfactorily and efficiently. It is his 
opinion that boiler work is dirty and hard work, with 
little opportunity for advancement. Not a great deal is 
expected of him, and he gives less. 

No one has told him that if he is acceptable and 
learns the trade properly (which we will come to a lit- 
tle later), he not only can become a first-class boiler- 
maker but also a first-class welder, a qualified iron and 
steel worker in a contract shop; that the only difference 
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between boiler layout work and sheet metal pattern 
drafting is the consideration given the thickness of the 
material; that a full-fledged boilermaker should be a 
qualified inspector ; and finally that there are many posi- 
tions of responsibility with very attractive remunera- 
tion in this line of work waiting in vain for qualified, 
trained men to fill. 

For the most part, apprentices are not selected prop- 
erly on American railroads at the present time. The 
higher the entrance requirements or standards for ap- 
prenticeships, the higher will be the type of young men 
who strive to secure employment as apprentices. This 
has been proved on a few railroads during the past ten 
years. 


Training and Advancement 


The next question is how are our boilermaker ap- 
prentices being trained at the present time, and how 
should they be trained? 

It might not be out of place to mention at this time 
that probably in no other trade, proportionally speak- 
ing, are more helpers advanced to mechanics than in 
the boilermakers’ craft. This is a false solution to the 
problem. It is no more reasonable to assume that 
changing the rate and title from helper to mechanic 
makes a qualified mechanic than it would be to confer 
the title of Doctor upon a nurse and expect her to per- 
form all the duties of a doctor. Some supervisors fol- 
low this procedure, and claim it is satisfactory in emer- 
gencies. However, the helper who has been set up to a 
boilermaker establishes seniority, and becomes a per- 
manent employe classified as a boilermaker, and no steps 
are taken to prevent a recurrence of similar emergencies. 
Such a so-called mechanic is nothing more than what is 
termed on some roads a “specialist,” ‘advanced helper,” 
or “handy man.” He is not a qualified boilermaker as 
specified in the usual agreements between management 
and the employes. 

At the present time boilermaker apprentices are con- 
sidered in the sense of man-hours on most roads, 
with little attention given to shop schedules in their 
practical training and no thought given to technical 
training. There is a prevailing practice to keep an ap- 
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prentice on the job which he performs most efficiently, 
instead of shifting him periodically so that he will re- 
ceive necessary training in all phases of his trade. 


Ratio of Apprentices to Mechanics 


The ratio of apprentices’ to mechanics is of first con- 
sideration in working out a proper training program. 
This ratio should be sufficient to provide at least for 
the actual turnover on each road. 

It has been found that where a modernized apprentice 
training program is in effect and standard entrance 
qualifications established, there is no difficulty experi- 
enced in securing suitable applicants both physically and 
mentally for boilermaker apprenticeships. 

The apprentice is observed very closely during his 
probation period to judge his aptitude for learning the 
boilermakers’ trade. If it develops that the apprentice 
is not showing the proper aptitude for learning this 
trade, he should be eliminated before the expiration of 
the probation period specified in the agreement. This 
should be done in justice to both the young man and 
the company. 

Definite shop schedules should be set up so that each 
apprentice receives practical training in all branches of 
the trade. This schedule should be made up to be in 
accord with the facilities at the shop where it is to be 
used, and should follow a logical procedure. 

In conjunction with his practical shop training, the 
boilermaker apprentice should also be required to qualify 
on a definite technical training schedule. 

This technical training schedule should include a re- 
view of shop mathematics, reading of blueprints, free- 
hand shop sketching, and the fundamental principles of 
layout problems including parallel-line development, 
radial line development, and triangulation. This should 
be followed by practical boiler layout problems. Studies 
on boiler shop practice should be included in this tech- 
nical training schedule as well as locomotive inspection, 
boiler calculations, seams, and patch design. 


Competent Apprentice Supervisors 


The entire apprentice training program on each rail- 
road should be under the direct jurisdiction of a fully 
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qualified supervisor of apprentices whose responsibility 
it is to see that the apprentices are shifted properly ac- 
cording to the shop schedule and to see that the ap- 
prentices adhere strictly to the study schedule. It is 
also the responsibility of the Supervisor of Apprentices 
to see that each apprentice is interviewed individually 
at least once every thirty days for the purpose of giving 
each apprentice such assistance as he may require and 
to test him on previous subject matter. The supervisor 
of apprentices should be furnished with one or more 


assistants if necessary to enhance this type of work. 

The boilermaker apprentices who serve their time 
under such a system will be outstanding boilermakers, 
from whom supervisors and men for special jobs may 
well be selected. 

The fact should not be overlooked that it takes four 
years to develop this class of mechanic; and by starting 
a proper apprentice training program immediately, it 
will still be four years before this type of man will be 
available. 


Pitting and Corrosion of Boilers and Tenders 


Committee reports present practice in 
repairing boilers and tenders 


A questionnaire was sent to the leading railroads in the 
United States and Canada, the questions of which were 
confined to locomotives built during the past 15 or 20 
years. While the committee has endeavored to report 
on conditions existing on all roads, a difference of opinion 
was found in some cases; therefore, this report presents 
the practice in effect on a majority of roads for repair- 
ing locomotive boilers and tenders made necessary by 
pitting and corrosion of the various parts involved. 


Smokebox 


The average life of a smokebox varies from 12 to 20 
years after which time renewals are necessary because of 
pitting and corrosion from chemicals of sulphuric-acid 
nature, particularly at bottom of sheets, formed from col- 
lection of cinders and moisture or condensation from 
leaks from various appurtenances in front end, also cinder 
cutting due to high velocity of forced draft. This action 
from a chemical standpoint can be overcome to a great 
extent by eliminating leaks in smokeboxes and by the 
proper cleaning of cinders. 

Some roads build new boilers with smokebox sheets 
¥% in. thick with a 34-in. reinforcing liner which extends 
approximately to the side center line of boiler. This 
provides a good support for the cylinder-saddle bolting 
and also prevents cracking of the smokebox sheet above 
the cylinder saddle. 

The majority of roads continue to build boilers with 
¥,-in. sheet in smokeboxes with either a 54-in. or 34-in. 
liner extending approximately to the side center line of 
boiler. Most roads make repairs to the smokebox front, 
door and liner at the bottom of sheet by application of 
electric-welded patches. 


Tube Sheets and Boiler Shell 


The average life of the front tube sheet varies from 
10 to 16 years. Renewals were due to pitting on the 
water side, at the bottom and sides of flanges, cracking 
in knuckles and enlargement of holes. The cracking at 
knuckles is due to expansion cracks caused in some cases 
by a small radius on the flue sheet, and, at times, to 
excessive rolling and working of flues when holes are 
enlarged. 

Various types of repairs are made such as applying 
patches at the bottom where pitting occurs at the flanges 
ayd the 34-in. sheet when the locomotive is shopped for 
classified repairs. Some roads apply patches by cutting 
through bridges of flues, while others use a scalloped 
weld. Fig. 1 illustrates different type of repairs. 

Pitting of boiler shells is mostly confined to the inside 
of the bottom shell courses and is more pronounced on 
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the first course because of the application of boiler 
checks for feedwater. The water on entering the boiler 
contains dissolved oxygen and carbon dioxide gasses, 
which when liberated in the boiler are more active at 
this time and, in our opinion, are contributing causes 
to pitting in shell sheets. 

We have noted circumferential grooving, usually not 
deep enough to reduce the factor of safety of the shell. 
which was caused by improper storage of the locomotive. 
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Fig. 1—Repairs to front tube sheet 


With the locomotive stored and air-tight, a certain amount 
of moisture due to atmospheric conditions will form at 
the top of the sheet on the inside of the boiler. When 
the air outside is warm this moisture runs down the 
sides of the boiler causing slight grooves as mentioned. 
Grooving adjacent to circumferential seams is considered 
serious if over 349 in. deep as there is a possibility of 
rupturing the shell at this location due to expansion and 
contraction. For stored locomotives, it is recommended 
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that bottom corner washout plugs be removed to per- 
mit circulation of air. If the locomotive is stored in a 
damp place, a pan of unslaked lime should be placed in 
the firebox and also on top of the flues to absorb the 
moisture ; this will eliminate corrosion of sheets. 

Most pitted conditions are repaired by applying patches 
on the outside of the shell and are more economical than 


the application of new bottom sections. At times, inside’ 


liners are applied for a pitted condition at the bottom of 
the back-shell course and at the outside throat sheet. This 
eliminates opening up a circumferential seam at the shell 
course and the outside throat sheet, which would be 
necessary if the patch were applied outside. With this 
arrangement, throat-sheet braces are riveted to the liner 
and the boiler shell, and set to suit the additional thick- 
ness of the liner. 

Most of the trouble with pitting or grooving at the 
back flue sheet, regardless of the type of the boiler, is 
experienced at the top of the sheet or knuckle. This 
pitting or grooving usually develops on the water side 
due to expansion and contraction, and in course of time 
develops into a cracked sheet. ; 

Repairs are made in some cases, to run out flue mile- 
age, by applying flue-sheet knuckle patches, which patches 
should be large enough to take in the top row of super- 
heater flues and wide enough to suit the pitted condition. 
Patches are applied either by cutting through the flue- 
sheet bridges or scalloped seam. 

When the locomotive is shopped for classified repairs, 
the flue sheet and knuckle patch should be removed, al- 
though some roads, if the balance of the sheet is in good 
condition, apply flues with the original knuckle patch. 
The life of the flue sheet depends on the type of service, 
size of boiler and boiler pressure, and varies from 4 to 
12 vears service. 


Crown, Sides and Door Sheets 


Some roads report pitting, grooving and cracking at 
the front end of the crown sheet. Repairs are made by 
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Fig. 2—Crown-sheet patches 
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applying electric-welded patches as shown in Fig. 2. The 
best method in applying these patches is to chip both 
sides of the patch to a bevel of 45 deg. for a butt double 
V-weld. After the patch is set in place, the first layer 
of the weld is applied to the fire side of the sheet; the 
second layer is applied from the water side and the 
third from the fire side. Fig. 2 illustrates an electrically 


COPPER FERRULE 


LOCATION oF 
CINDER CUTTING 


SECTION A-A 


Fig. 3—Cinder-cut flue 


welded seam at the crown sheet and back flue sheet ; 
however, the patch may be riveted at this seam in lieu 
of the welded connection. 


Arch Tubes 


With modern arch-tube cleaners it is only necessary to 
turbine tubes at washout periods and their removal is 
mostly due to brick rubs, although at times they are re- 
moved because of blisters or mud burns caused by scale 
forming on the water side of the tube; however, this 
latter is purely a matter of improper maintenance. Some 
roads remove arch tubes at the time of the flue removal 
although others do not remove tubes if they are in good 
condition. In our opinion, new arch tubes should be 
applied when flues are removed. 


Flues 


The life of flues depends entirely on the type of the 
locomotive and service required. In certain sections of 
the country, the full four-years service is obtained with 
a possibility of an extra year extension, whereas in other 
sections, with the same type of locomotive, flues are re- 
moved in about 2 or 3 years, because of cinder and fire 
cracking. Fig. 3 shows where this action takes place 
as caused by high-velocity forced draft and unburned 
fuel. Cinder-cut flues can be overcome by applying 
heavier gage safe-ends on new or second-hand flues or 
new flues purchased with heavier gage at the firebox end, 
the length of the heavier-gage safe-end is about 12 in. 


Tank Cisterns 


Pitting and grooving of tank cisterns usually takes 
place at the bottom and sides along the edges of the 
angle or tee irons. This is due to water conditions and 
can be corrected to a great extent by proper water treat- 
ment. Bottom and side sheets of coal spaces are subject 
to corrosion because of sulphuric-acid action from wet 
coal. 

Proper maintenance of splash plates and cross braces 
will go a long way in prolonging life of the cistern; if 
bracing is not in good condition at all times serious 
trouble such as cracking of sheets will soon develop. On 
new or repaired cisterns it is recommended that a pro- 
tective coating of paint be applied to water space. 

Proper water treatment, whether it be chemical or 
electro-chemical, has materially increased the life of lo- 
comotive boilers and tenders, decreased maintenance cost. 
eliminated intermediate boiler washes, and in treated- 
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water districts gives freer steaming boilers due to elimi- 
nation of scale on firebox sheets and various other 
reasons. 


Discussion 


The general report of the committee was read by 
Chairman L. R. Haase, district boiler inspector, Balti- 
more & Ohio, with one section presented by J. L. Calla- 
han, service engineer, National Aluminate Corporation 
and additional extemporaneous discussion by other mem- 
bers of the committee. J. J. Powers, system boiler 
foreman, Chicago & North Western, said that pitting 
difficulty on the North Western is now largely over- 
come due to effective water treatment and the extension 
of locomotive runs which permits in most cases passing 
up unsatisfactory boiler water sources. He said that 
good results have been obtained with the Gunderson 


electrolytic process, also with certain commercial paints 
applied to boiler interior surfaces and the use of tannin- 
treated feed water which is beneficial in retarding the 
development of caustic embrittlement cracks. 

Frank Yochem, chief boiler inspector, Missouri Pa- 
cific, raised the question if boiler sheet cracks around 
staybolt holes, commonly charged to caustic embrittle- 
ment, are not in reality due to excessive stresses de- 
veloped in improper fitting and application of sheets 
during the manufacture of boilers. This opinion was 
challenged and also supported to a certain extent by 
other speakers from the convention floor. Before con- 
cluding .the discussion a number of well-known railway 
water engineers and chemists were called on for com- 
ments, the general substance of which was that satis- 
factory railway water conditions cannot be secured with- 
out the hearty co-operation of representatives of both 
the water service and boiler departments. 


Preventing Cracks in Back Tube Sheets 


Practices which prevent cracks in flange radius 
and out from flue holes 


The committee being familiar with the importance of 
this subject deemed it best for each member of the com- 
mittee to submit an individual report covering results 
on his own and neighboring railroads. 


Report by H. A. Bell 


This subject includes defects that should be segregated, 
since the cracks running horizontal are prevalent to a 
greater extent in poor or bad-water territory, while the 
cracks running vertical from the flue holes occur in all 
water districts. The horizontal checks and cracks at the 
top knuckle of the tube sheet are primarily caused by 
corrosion—aided by the normal working of the boiler. 
The vertical cracks and checks from the flue holes are not 
influenced by corrosion—to as great an extent—and are 
generally caused from working flues, or location of 
flue holes too close to the radius of the flange. Both the 
horizontal and vertical cracks give more trouble on radial 
stayed, or wagon top boilers, and on high pressure loco- 
motives in hard service. 

At different times some or all of the following prac- 
tices were thought in part responsible for these locomo- 
tive conditions: Cold flanging ; flanging crossways of the 
so-called mill grain; not annealing sheets after flanging ; 
too small radius in flange; material too thin; working 
over flues too hard, and flue holes too close to radius of 
flange. 

A test of hot vs. cold flanged sheets (both properly 
annealed after flanging) did not show any difference in 
the life of the sheets in service. But sheets not annealed 
developed defects quicker than did the sheets that were 
properly annealed. 

Experiments with a larger radius in the flange gave 
better results, but necessitated moving or leaving out 
flue holes. Heavier material did not give as good results 
as did the standard 14-in. sheets. 

Treated water and welding reduced the working of 
flues and helped the vertical cracking, but made no differ- 
ence in horizontal cracks. 

Leaving out or relocating flue holes too close to the 
flange helped vertical cracks. 

Flue sheets having a large (2 in.) radius at the top 
flange were applied—the rivet row across the top was on 
a 45 deg. line instead of 90 deg. and the crown sheet 
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was left longer at top front and flanged down over the 
tube-sheet radius. These applications never developed 
any horizontal cracks in the top flange of the tube sheet, 
but did crack the crown sheet horizontally at the firebox 
calking edge. This was abandoned as it had only trans- 
ferred the trouble. 

Tube sheets copper plated by the oxy-acetylene pro- 
cess (after flanging) was tried without success. 

Tube sheets sprayed with zinc by the oxy-acetylene 
process was tried without success. 

Of the items enumerated, the following have been 
found to be beneficial: Anneal all sheets after flanging. 
Allow as large a radius in the top flange as possible. 
Locate flue or tube holes at least 3 in. from the heel of 
the flange. Reduce working-over of flues as much as 
possible (expanding and rolling). 

The following methods of repair are successful in re- 
storing back tube sheet to the extent explained : 

1—Application of a new top portion of sheet by rivet- 
ing and welding. This repair will generally restore full 
life to back tube sheet. 

2—Crack welded and covered on water side with a 
riveted or welded cover patch. This repair will generally 
restore one-quarter life to the back-tube sheet. 

3—Crack welded and reinforced by }%-in. boiler plate 
strips 2 in. wide, running from the calking edge of the 
crown sheet on the water side to near the top of top flue 
holes, reinforcing strips to be welded all around and 
located about 6 in. apart, the end strips located just be- 
yond the end of the crack. This repair will generally 
restore one-quarter life to the back tube sheet. How- 
ever, this repair should not be attempted except where 
the conditions are favorable, i. e., where there is only one 
horizontal crack or check, and the tube sheet is not 
excessively pitted or corroded. 

As a general rule the application of a new 1%-in. sheet 
is the preferred repair. 


Report by E. E. Owens 


This trouble is like pitting and corrosion, it has al- 
ways been with us and in all probability will continue to 
be a source of trouble and considerable expense. How- 
ever, we can devise ways and means of reducing this 
trouble to a minimum by consultations and expressing 
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our views at meetings such as the ONe now being held. 

The causes or reasons for defects developing in the 
back flue sheet are expansion and contraction. As this 
condition will always be with us, our efforts should be 
directed to controlling this factor as much as possible. 
The first consideration should be the selection of perfect 
boiler plates, uniform in thickness and free from lamina- 
tion and conform strictly to the requirements of the 
A.A.R. Specification M-115-36 Grade A firebox steel. 
While some railroads use steel manufactured by differ- 
ent corporations and which have an alloy content, it has 
been my experience that there is not much difference 
in the life or service obtained before the defects develop. 
Regardless of the kind of steels used, the life of flue 
sheets depends upon the treatment they receive from the 
time they are delivered by the steel mills. 

There is no noticeable difference between hot or cold 
flanging if the sheet is properly annealed after flanging. 

Proper layout of the flue holes providing a liberal area 
between holes and flanges is important. At the top where 
cracks are apt to develop vertically out from flue holes, 
the limit line between the edge of the flue hole and the 
heel of the flange should be at least 3 in. 

Flue sheets should be flanged to as near a correct and 
close flt as possible in order to avoid the necessity of 
heating during the process of fitting up, which heating 
destroys the annealing qualities. 

After the flue sheet is applied we should concentrate 
our efforts toward insuring proper treatment while in 
service. In the first place, the flues should be welded 
to avoid excessive working of them by hot workers. I 
do not believe any damage is done if flues are given a 
light expanding with the Prosser expander at monthly 
inspection periods for the purpose of keeping flues tight 
o holes and jarring off scale, provided the boiler is 
cold. 

Care must be taken in engine houses when blowing 
down boilers, washing and filling them up, to allow for 
a reasonable length of time for the boiler to cool off, and 
to see that the temperature of the washout water is not 
less than 120 deg. F. and the fill up water not less than 
180 deg. F. 

The boiler should not be crowded nor the pressure 
raised too quickly when firing up, and after the pressure 


has reached the proper amount the fire should be watched 
closely and the pressure maintained as evenly as possible 
from the time the engine is dispatched until it returns to 
the cinder pit where the operation of cleaning or knock- 
ing the fire should be watched closely. -It is my opinion 
that the abuse a firebox receives when standing around 
terminals and going over cinder pits contributes largely 
to all firebox troubles. 

As flue sheets are subject to cracking in top knuckles 
after a given period of service, both vertically and hori- 
zontally, the length of service depending upon the class 
of service, water conditions and amount of abuse a fire- 
box receives through ordinary terminal handling, we 
should consider methods of repairs which can be made, 
some of which are more effective than others. It is my 
opinion that the nature of repairs made should be gov- 
erned by service requirements. For instance, when we 
have an engine that has made approximately half of the 
expected flue mileage, we apply a knuckle patch extend- 
ing down and taking in one row of superheater flues. 
This insures against failure during the balance of the 
expected flue mileage and in most cases permits an en- 
gine to run the full limit of four years. Also, when 
it is desired to keep an engine in service for a few months 
or until it can be spared and held for repairs, horizontal 
cracks are cut out and welded from the water side. We 
have been successful in holding knuckles in this manner 
from eight to twelve months. The vertical cracks can- 
not be repaired in this manner successfully. However, 
this method of repair will permit keeping an engine in 
service thirty to sixty days. If longer service is desired 
the flue must be removed, the crack welded and a small 
patch welded over the knuckle and flue hole from the 
water side. This method necessitates removal of a part 
of the front end appliances and is almost as expensive as 
applying a complete new knuckle, the only saving being 
in the time engine is held out of service and the cost of 
one flue as compared with several in an entire new 
knuckle. 

We have tried various methods of prolonging the life 
of flue sheets, but as yet have not developed any that 
will prevent them from cracking before the expected flue 
mileage is obtained. Bronze coating of knuckles with 
acetylene process prevented pitting but this method de- 
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stroyed the ductility of the steel, and horizontal cracks, 
in some cases, developed earlier in the life of the sheet. 
We had no more success with a heavy sheet, 1% in. being 
our standard. 

About a year ago we started welding on 14-in. by 
34-in. reinforcing straps over the knuckle on the water 
side every 8 in. It remains to be seen whether or not 
we will receive any benefit from this application. How- 
ever, as I see it, if the knuckle is made strong enough 
to withstand the bending action, the trouble will be trans- 
ferred to the end of crown sheet at the flue sheet, the 
calking edge or through the first row of crown stay holes, 
and it will then be a question which is the greater evil, a 
cracked flue-sheet knuckle or crown sheet, and which can 
can be patched more economically, 


Report by G. E. Burkholtz 


Cracking in the radius of the back-tube-sheet flange 
and out from flue holes has been a source of constant 
trouble to the railroads. The steel used for these sheets 
is of great importance; steel with low carbon content 
will give it more ductility and will overcome cracks in 
the bends. The proper layout of the flue holes, provid- 
ing a liberal area between the flue holes and the flanges, 
is also important in preventing such trouble. Flue sheets 
should be annealed after either hot or cold flanging to 
relieve stresses. Excessive working of flues can be 
eliminated by electric welding flue beads on the back 
sheet, which welding is done primarily to prevent leaking. 

Factors which promote cracking of back tube sheets 
and out from flue holes, by permitting too rapid expan- 
sion and contraction, are: Improper drafting, excessive 
use of the blower, blowing down the boilers too soon 
after the fires are drawn, the use of cold water in wash- 
ing boilers, forcirig fires too rapidly, and the non-treat- 
ment of feedwater. 

About four and one-half years ago we made it stand- 
ard practice to anneal back flue sheets after they were 
flanged. None of these sheets have cracked in the radius 
or out from flue holes. Our standard is a 34-in. radius. 
We have no set distance from the flange to the flue holes ; 
we make it as much as possible. The method of making 
repairs on the railroad with which I am associated is 
to renew the whole sheet if it shows any sign of cracking 
either in the radius or out of from the flue holes. 


Report by L. Nicholas, Chairman 


The trouble experienced, and the methods used to 
make repairs, I find to be the same on the railroad with 
which I am associated and on neighboring roads, as 
reported by other members of the committee. The 
recommendations for preventing such trouble are much 
the same in each report. 

I cannot agree that the welding of flues eliminates 
cracks in the radius of the flange, as from my experience 
this trouble started with the welding of beads of super- 
heater flues, which caused sheets to be more rigid and all 
the stress from expansion and contraction was exerted 
on the sheet at the knuckle of the flange. So the best 
we can do to prolong the life of sheets is to keep the 
surface free of scale, either by using good boiler feed- 
water, or by a regular period of expanding flues. 

We have a few back flue sheets applied which are of 
an alloy content, one of which has been in service for 
three years without any indication of checking or cracks, 
while sheets manufactured of our standard firebox steel 
have been cracking in radius in less than two years. 


Summary 


1—Use the best grade of firebox material. 

2—Annealing of sheets after flanging. 

3—Keep sheets free from mud and scale. 

4—Care in use of injector to keep boiler near equal 
temperature. 


Discussion 


That the railroads are troubled seriously by cracks in 
tube sheets was indicated by spirited discussion of this 
report. The ways and means adopted by many roads 
to minimize this trouble are well summarized in four 
recommendations embodied in the conclusion of the re- 
port, namely: (1) Use the best grade of firebox material ; 
(2) anneal flue sheets after flanging; (3) keep sheets 
free from mud and scale and (4) use care in the use 
of the injector to keep the boiler at uniform tempera- 
ture. It was also mentioned that direct steaming had 
had a beneficial effect in preventing cracked sheets. 
One member ventured the opinion, in conclusion, that 
flue sheets will continue to crack, in greater or less de- 
gree, as long as flues continue to expand and contract. 


Proper Thickness of Front Tube Sheets 


Committee report on survey of 86 per cent 
of locomotives in U. S. and Canada 


Following the Committee’s report in 1936, the rail- 
roads in the United States and Canada were again can- 
vassed to ascertain what thicknesses of front flue sheets 
had been adopted by the various roads; this inquiry em- 
braced 46,267, or 86 per cent, of the 53,984 locomotives 
owned and operated in the two countries. While last 
year’s report gave the existing practice on the various 
roads at that time, this year the committee endeavored 
to ascertain what the same roads would consider the 
proper thickness for boiler front tube sheets if new loco- 
motives were to be built at the present time. Table I 
gives the results of the survey. 

A total of 56 roads were canvassed and from the re- 
plies received the committee has divided the roads into 
groups A, B, C, D and E. Roads in group A own more 
than 2,000 locomotives ; those in group B own more than 
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1,000 and less than 2,000 locomotives; those in group 
C own more than 500 and less than 1,000; those in group 
D own more than 250 and less than 500; and those in 
group E own less than 250 locomotives. A summary of 
the replies received from all the roads is given in 
Table II. 

Compared with last year’s report, there is a drop of 


Table I — Recommended Thicknesses of Front Tube 
Sheets for New Locomotives 


Thickness of front tube sheet, in.... 
Number of locomotives 


A ®/ig 3% EA % 
6,535 2.745 23.741 13,209 37 
Proportion, per cent 2 


14.1 5.94 51.31 28.55 0.08 


Notre: This table is the result of an inquiry made to ascertain what 
the railroads in the United States and Canada would consider the proper 
thickness of front tube sheets for new locomotives. 
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Table II — Summarized Replies on Thicknesses of Front Tube Sheets Adopted by Various Railroads 


Line No. of 
‘o. Locos. 
1 E 
2 B 
3 c 
4 A 
5 E 
6 Cc 
7 A 
8 A 
9 E 
10 B 
11 E 
12 B 
13 B 
14 E 
15 B 
16 Cc 
17 D 
18 D 
19 D 
20 D 
21 D 
22 Cc 
23 D 
24 B 
25 B 
26 E 
27 C 
28 B 
29 
30 D 
31 E 
32 E 
Railwa 


Thickness of 


front tube 
sheet, in. 


% 


14, */1o, 3 


1, ?/16 


1 


RX 


WY, Sie, % 


x 
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Remarks 


Adopted this thickness 16 yrs. ago. Previously 
used 1⁄4 in., the latter gave trouble due to 
cracked knuckles and bulging. 


The boiler pressure and area to be supported 
overns thickness of sheet. Boilers with 310 
b. per sq. in. pressure have %-in. sheets. 
On lower pressure boilers */iein. and 34-in. 
sheets are used. 


Experienced some cracked knuckles due to use 
of small radius flange. Now usi 1% in. 
radius which increases life but sacrifices some 

ues. 


Occasionally experienced circumferential cracks 
in knuckle at bottom and sides of sheet. 


Have some sheets 27 yrs. old and still good. 


For new locomotives the preferable thickness 
is 34 in. 


Governed by builders’ practices based on past 
successful experience. Shops report no 
trouble with various thicknesses. Probably 
favor °/iein. sheet. 


Standard for all modern locomotives. 


Occasionally have cracking and grooving at heel 
of flange. General cause for renewal is en- 
larged and distorted tube holes. 


Recommend % in. as proper thickness for all 
future locomotives. Apply riveted ring to 
shell and weld flat sheet to ring using gus- 
sets on lower portion. 


It is our opinion this provides proper bearing 
for flues and sufficient strength for high- 
pressure boilers. 


Account higher pressures and possible use of 
type A superheater would use %-in, sheet. 


All superheat locomotives have 5-in. sheets; 
however, nine new 4-6-4 type with 300-Ib. 
pressure will have }4-in. sheets. 


We believe this is the proper size for new 
equipment or for replacement of existing 
. sheets. 


This is considered the proper thickness for 
new equipment. 


Would consider this standard for new equip- 
ment and for renewals in boilers 72 in. in 
diameter and larger. Have made a few re- 
placements with riveted ring and flat sheet. 


This is standard except where heavier sheets 
are required or lighter would be satisfactory 
when a saving in weight is desired. 


Have experienced cracks in knuckles which vary 
in length from 4 in. to 50 in. 


This is representative practice. and was used 
on a recent passenger locomotive with a boiler 
pressure of 325 Ib. per sq. in. 


Have obtained very satisfactory service with 
this thickness, and it has been adopted as 
standard for all new equipment. 


New passenger and freight power now under 
construction will have this thickness; it will 
also be considered for future poWer. 


No comments. 


Either thickness may be used depending on the 
bracing applied and pressure carried. Both 


thicknesses were used on recent locomotives. 
Recommend this thickness for new equipment. 


This is now standard for all locomotive boilers 
including replacements. 


Boilers up to 225-lb. pressure have 5-in. sheets 
and those above that use 4-in. sheets. Have 
some trouble with cracked knuckles in lower 
portion. 


All three sizes are used on saturated locomo- 
tives varying according to diameter of boiler. 
All superheat locomotives use %%-in. sheets. 
All sheets are annealed after flanging. 


Based on experience would in future use this 
thickness, Have trouble with cracks in 
knuckle in bottom portion. 


Consider this the proper thickness for any new 
locomotives that might be purchased. Sheets 
flanged hot and annealed. 


Recommend this thickness for all new locomo- 
tives. 


Present practice is 54-in. sheets, new locomo- 
tives will have 34-in. sheets. All annealed, 
both before and after flanging. 


This practice followed on all locomotives and 
found to be most practical for all purposes. 


Front tube sheets on new locomotives should 
be at least $4-in. thick. 
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Line No. of front tube 
No. Locos. sheet, in. 
33 B % 

34 % 

35 A ww 

36 D % 

37 c % 

38 Cc % 

39 G 34 

40 A vA 

41 E % 

42 B % 

43 B A 

44 c % 

45 E % 

46 Cc y 

47 B % 

48 B 14, /ie, % 

49 D % 

50 B 

51 E 3, 

52 D v, 3 

53 E % 

54 E % 

55 E % 

56 D 34 


Remarks 


Would use this thickness on new locamotives. 
No trouble experienced except due to cor- 
rosion. 


Recommend_ this thickness, applied if possible 
without flanging or riveting. 


This is standard, being used on some recently 
built switchers, and is also being used on 
passenger locomotives now under construc- 
tion with boiler pressure of 275 Ib. per sq. in. 


The use of different thicknesses is probably the 
outgrowth of various experiences, some of 
which can no doubt be accounted for by un- 
satisfactory service of some kind resulting 
from causes quite apart from the thickness 
of the sheets. 


This thickness is most desirable for modern 
locomotives. 


This size is more desirable than thinner sheets, 
since it gives better contact with the tubes, 
stronger bridges, and prevents buckling. Flat 
gusseted sheets welded to riveted rings are 
used. 


Considerable trouble experienced with %-in. 
thick sheets due to cracking; H-in. sheets 
last indefinitely. Use this on all new equip- 
ment, and for replacements; a 1 in. fillet is 
best. 


%/i-in., %-in. and '/,9:in. sheets are also used, 
but these give no better service than the 
Y4-in. sheet. Some trouble was experienced 
with cracked knuckles at bottom in boilers 
with 214 in. flues 19 ft. long. A 2-in. radius 
flange and a separate short course for the 
front flue sheet are used. 


Prefer the 54-in. sheet and nearly 60 per cent 
of their locomotives are so equipped; the re- 
mainder have °/je-in. and ¥-in. sheets. Have 
not experienced any particular dificulty with 
the $4-in. sheet. 


Use this thickness regardless of boiler diameter 
and pressure; bridges "3/16 in. minimum. At 
present not experiencing any trouble. 


Due to high pressure modern power carries, 
front tube sheets of 34 in. thickness are pre- 
ferred unless special steel is used. 


This thickness is quite satisfactory and is being 
used on some new 250-Ib. boilers now under 
construction. Sheets are flanged cold and 
then annealed at 1,500 deg. F., this was found 
best after test of various methods. 


Never used sheets any thicker than % in. 
When they had epidemic of cracked knuckles 
they applied patches with gussets. Last 4-8-4 
type locomotives were weight restricted or 
they might have used }%-in. sheets. 


No comments. 


Consider this proper for large locomotives, and 
new locomotives ordered last year have 5-in. 
sheets. Have experienced cracked knuckles 
and have corrected them by increasing the 
radius to 2 in. Applied a -in. sheet about 
11 yrs. ago and no trouble reported. 


On saturated locomotives with boilers below 
75 in. diameter, use %4 in. sheets, and with 
boilers between 75 in. and 80 in. diameter 
use °/1q in. sheets. Larger boilers and all 
superheat locomotives have -in. sheets. 


Have a few exceptions. 


This is standard for all classes and giving good 
service. Recommend adoption as standard. 


This thickness of front tube sheet used for all 
new equipment. 


Recommend 34-in. sheets for new simple loco- 
motives and 7-in. sheets for mallets, with 
inside radius of knuckle at least 34 in., but 
preferably more. 


Consider 1⁄4 in. sheets to be satisfactory on 
saturated locomotives and 9% in. sheets for 
superheat locomotives. 


Will specify this thickness for new equipment. 
Formerly used % in. but discontinued be- 
cause of cracked knuckles and some bridges. 


This thickness will be used in the future on 
all large locomotives. 


Consider this the proper thickness. Sheets are 
flanged cold and annealed at 1,650 deg. F. 
In winter sheets are preheated to 900 deg F. 
before flanging on machine flanger. 


Adopted as standard for all front tube sheets. 
Trouble at a minimum. Sheets are normal- 
ized at 1,625 deg. F., which prolongs the life 
and relieves strains set up in flanging. 
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62.8 and 32.7 per cent, respectively, in the preference 
for the %g-in. and %-in. front tube sheets; however, 
the preference for 5@-in. and 34-in. sheets have in- 
creased 31.6 and 19 per cent, respectively. 

The most prolific source of trouble continues to be 
cracked knuckles, which exist in all thicknesses of sheets 
used ; however, those roads which use the 54-in., %g-in. 
and ¥%-in. sheets report a great deal more trouble in 
this respect than the roads using sheets 34 in. thick. 
As there are more -in. sheets used than any other, 
this naturally helps increase the number of trouble re- 
ports for this size sheet over the reports for sheets of 
the three lowest thicknesses used. 

Those roads which exercise the most care in flanging, 
by proper annealing after forming, report less trouble 
from cracked knuckles. Regarding hot and cold flanging. 
one road reports a definite test showed that cold flang- 
ing and annealing is superior to hot flanging and an- 
nealing. 

Regarding the material specifications, most all the 


roads use steel of A.A.R. Specification No. 115 of latest 
revision or their own which is very similar in physical 
and chemical characteristics. 

A few roads are trying a flat riveted ring in the 
first course to which a gussets flat tube sheet is welded, 
thus eliminating the knuckle entirely. This method is 
standard on one large road and has given very satisfac- 
tory results. 

Recognizing the many conditions which give rise to 
front-tube-sheet problems, such as the various diameters 
of boilers, lengths of flues, expansion and contraction, and 
steam pressures carried, this committee hesitates to rec- 
ommend one standard thickness for all cases, but firmly 
believe either 54 in. or 34 in. would be suitable for any 
condition, bearing in mind that practically 90 per cent 
of the replies expressed satisfaction with those thick- 
nesses with the 54 in. sheet being in the majority. The 
radius of the flange should be not less than 1 in. nor 
more than 2 in., dependent on the closeness of flues to 
knuckle. 


Safe-Ending and Applying Flues and Tubes 


Committee report on modern flue-shop practices 
which aid in reducing maintenance costs 


The committee sent out 100 questionnaires to mem- 
bers of this Association to obtain a complete summary 
of standard practices followed in the safe-ending and ap- 
plication of flues and tubes. The committee learned that 
as a rule each individual road has a standard procedure 
to be followed, and that a number of roads have not 
taken advantage of the most economical method of safe- 
ending flues, which the committee found to be the elec- 
tric-welding method. 

Until recent years, it was customary when safe-ending 
flues and tubes to prepare them by methods shown in 
Fig. 1 and, after bringing the parts to a welding heat, 
to complete the weld on a mandrel of a pneumatic welder 
by rolling or hammering. This method limits the pro- 
duction to a small number of flues or tubes per hour per 
two men. 

The Committee has investigated the various items 
entering into the cost of safe-ending flues and tubes and 
has found that machinery builders today have constructed 
their machines with the idea of bringing the flues to 
each machine, and taking them away as rapidly and ef- 
ficiently as possible. 

As an illustration, one machine was developed for 
cutting off safe ends of flues. This machine will cut 
off a 2-in. or 2%4-in. flue in 2 sec. and will cut off a 
54-in. or 6-in. flue in about 5 sec. Therefore, the 
problem is the handling of the flues to and from this 
machine in a rapid and efficient manner; thus, enabling 
the machine to work at its full capacity. With this 
thought in .mind, a complete unit was developed by 
Joseph T. Ryerson and Son which takes the flues off 
the floor and eliminates handling by manual labor almost 
entirely. After considerable thought, a design was 
worked out consisting of what are known as “flue tables,” 
and again, with the idea of eliminating manual labor, 
these tables were arranged so that the flues would be 
propelled by gravity to the various stations where the 
various machines are located. At the point where the 
flue stops, preparatory to entering a certain machine, a 
device was developed which picks one flue at a time from 
the flue table, places it by mechanical means on a power- 


496 


operated roller, rolls it into the machine, returns it to 
the flue table, and sends it on its way, all of these opera- 
tions being performed without a man having to lift or 
move the flue by hand. 

After the flues and tubes are removed from the boiler 
they are placed on flue tables or racks. Several sets of 
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Fig. 1 Obsolete methods of safe-ending flues 
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flues can be loaded on these racks ready for the first 


operation, which is cutting off one end using a No. 0. 


Ryerson high-speed friction saw. After one end is cut 
off, the flue is lifted by an air jack and turned end-for- 
end; then the other end is cut off. The flues then roll 
to a rack leading to a sand-blast flue cleaner. At this 
point the flue is picked from the flue table and placed on 
the power-driven rolls which carry it into the Ryerson 
scale-cracking machine. This scale-cracker consists of 
three knurled crushing rollers, each of a different pitch 
and actuated by a cam which maintains a uniform peri- 
phery; the three rollers are adjustable, the opening of 
which can be made to take any size flue or tube into a 
sand-blasting machine which has an entrance and an 
exit hole for the flue to pass through. The cabinet of 
the sand-blast machine is rubber lined to prevent damage 
from the blast. This cabinet has seven adjustable nozzles 
with openings of % in. for air and 4 in. for sand. The 
flues enter the cabinet from one side and are rotated 
as they pass through; the sand blast removes all the 
scale untouched by the cracking rolls, and it also blasts 
out any of the pitting in the flue in which scale has col- 
lected, and exposes these pit marks to their extreme 
depth. The sand blast is arranged so that it will not 
injure a new tube nor will it remove any metal from the 
tube itself, as the nozzles strike a glacing blow, rather 
than a direct one, and the action of the sand has a 
tendency to peal the scale rather than to blast it. The 
speed of travel through the sand-blasting machine is 
approximately 22 ft. per min. for a 2-in. tube; 20 ft. 
per min. for 214-in. tube; 16 ft. per min. for a 314-in. 
tube; and 14 ft. per min. for a 514-in. tube. 

The speed of travel through the sand-blasting machine 
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Fig. 2 End of flue or safe end after being prossered 


can be regulated at the time of installation to handle 
the required output of flues per month, and the speeds 
of the flue-cracking and pulling machines can be ad- 
justed accordingly. All of the machines in the set-up 
operate faster than the sand-blast cleaner; thus, when 
regulating the cleaning by either increasing or decreasing 
the speed of the sand-blast cleaners, the speed of the 
balance of the machines can easily be made to handle 
the output. After sand blasting, the flue enters the Ryer- 
son flue-pulling machine which is the same as a scale- 
cracking machine, only with smooth instead of knurled 
rollers. The flues or tubes are then inspected and those 
found light in weight, pitted or corroded to any extent 
are scrapped. 

After leaving the sand-blast cabinet, the flue rolls down 
to the welder. The flue is brought into the welder and 
onto the roller by power-driven rolls. After welding and 
rolling the flue is removed from the machine by the 
power rolls and actuating cams at this point remove the 
flue from the rolls and place another flue on them. These 
power rolls are operated with a reversing-type motor, the 
reversing switch of which is conveniently located near 
the operator’s hand so that he has complete control of the 
movement of the flue to and from the welding machine. 
The Ryerson flue-rolling machine is operated with an 
air cylinder controlled by a foot-operated pedal con- 
veniently located near the operator’s foot. 

As the flues leave the welder, they again roll by 
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gravity down to the testing machine, then roll down again 
by gravity to the swedging furnace where they enter 
from the side. They are then heated and swedged and 
continue on down the flue table to a point where the 
second friction saw is located for cutting the flues to 
length. ’ 

Five men, including the supervisor, are needed to 
operate the flue shop just described. This number of 


“ial 
SS | 
Elala] 


Fig. 3 Application of prossered tube without copper ferrules 


men could take care of between 8,000 and 12,000 flues 
per month, on an 8-hr. shift. The space required will 
run about 100 feet square, but various layouts can be 
made to use irregular space in the shop if space 100 feet 
square is not available. 

It has been found possible to take care of the flues 
and tubes of from 1,000 to 1,200 locomotives on one 
welding machine by operating it day and night. It is 
possible to take care of all sizes of tube and flues on one 
welder, but it is necessary to change the dies to suit the 
particular diameter of the work. An up-to-date electric 
flue welder is absolutely flash proof, thus insuring long 
life to the winding and bearings, and all moving surfaces 
slide on hardened and ground steel plates, thus assuring 
perfect alignment as well as a perfect distribution of cur- 
rent around the circumference of the work. The number 
of flues that can be welded varies from 60 to 100 per hr., 
but again this is based entirely on the ability of the shop 
to bring the flues to the machine and take them away in 
as rapid a manner as possible. 

The troublesome ridge on the inside circumference of 
boiler flues and tubes, formed by rolling-in the slag from 
the resistance butt welds of safe-ended flues when work- 
ing the hot weld over a mandrel between a set of rolls, 
has been eliminated successfully at the West Albany 
shops of the New York CentraP System by the simple 
expedient of blowing the slag from the resistance weld 
by a blast of air during the flash period. This method 
was completely described in the July, 1937, issue of the 
Railway Mechanical Engineer. 

One of the new features in the application of 314-in., 
53%%-in. and 5%4-in. diameter flues is the expander ma- 
chine, which does the work of the sectional expander. 
Putting in this prosser, shown in Fig. 2, is done hot in 
this machine during the swedging and welding of the 
safe ends. It is not rolled in—the tool in the machine 
gives a pushing motion as the rollers of the machine 
revolve. The tool revolves from a central position feed- 
ing to its full radius once in every four turns after which 
it again recedes to its central position so the flue can be 
withdrawn. This is done so that the flue will not thin 
out. By putting the prosser groove in the tube or safe 
end while hot eliminates all the formation of longitudinal 
cracks, and effects savings by not having to expand 
them by manual labor. It is difficult to expand these 
large flues and besides there is a stress set up which 
is not set up when the flue is prossered hot before appli- 
cation by this method. 

One of the chief causes of trouble with superheater 
flues applied with copper ferrules, setting, belling, ex- 
panding, beading and welding around flue beads, is that 
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more or less trouble is experienced by welds breaking 
away from flues or sheets, and flues cracking longi- 
tudinally into the prosser marked. 

In December, 1936, the Southern Pacific adopted its 
present method of applying superheater flues, eliminating 
the above mentioned trouble. The holes in the back flue 
sheet for superheater flues are countersunk at a 45 deg. 
angle half way through the sheet, as shown in Fig. 34. 
In applying flues to the boiler, the prosser which is 
formed on the small end while the flue is hot, is set 
snugly against the back tube sheet as shown in Fig. 3B. 
The back end of the flue is flared out with a peen of 
hammer to hold them in position in the sheet, and rolled 
to a snug fit, care being taken to prevent excessive 
rolling, as a snug fit only is required. Flues are then 
flared out to a snug fit in countersink of the sheet as 
shown in Fig. 3C. The flues are then electric welded 
with one good substantial bead as shown in Fig. 3D, 
fusing well into the end of the flue to make a strong 


welded joint. There is no projection of the weld on the 
firebox side, as this weld is flush with the sheet and 
will run the life of the flues or the back-tube sheet with- 
out giving trouble. With this method, no ferrules are 
used in the back tube sheet for superheater flues. 


Discussion 


In the discussion of this report, a question was raised 
as to the results being obtained by the different roads 
in applying flues and tubes without the use of copper 
ferrules. A number of members reported that they had 
followed this practice and that it had so far proved en- 
tirely satisfactory. 

It was also brought out during this discussion that 
only about 25 per cent of the roads represented at the 
meeting were still safe-ending flues by the mechanical 
method involving the use of oil or gas furnace and ham- 
mer and that the remaining 75 per cent are now using 
the electric welding method. 


Preventing Firebox Sheets Cracking Out of Staybolt Holes 


Committee report discusses improvements made in the application 
of staybolts to prevent cracking of sheets 


This committee report is submitted in three sections 
with comments by Chairman C. W. Buffington, and com- 
mitteemen H. E. May and R. M. Cooper. 


Report by C. W. Buffington 


Years ago staybolt holes were reamed and tapped by 
hand, and staybolts were run-in and driven up by hand; 
good threads, good fit, and géod driving were demanded. 
Bolts were spread in the holes by driving in the center ; 
then the edges were turned down. With all this care 
the staybolts leaked and had to be redriven repeatedly, 
and this caused continued leaking, which should be ex- 
pected, since the bolts were driven against the sharp edge 
of the hole. 

There have been improvements in the tools for stay- 
bolt application. We now have air tools to do this 
work; this has speeded up the work but has not im- 
proved the application. The U. S. form of thread is 
now being used instead of the V-type to facilitate ap- 
plication, but this reduces the holding power in regard 
to leakage. Only half sheets have been applied to over- 
come this, but they have failed to give results. Combina- 
tion and taper bolts have been applied to take care of 
large holes, but I have never considered this the solu- 
tion. 

When the flanged type of staybolt hole was suggested, 
I thought it was the remedy and still think so, for sev- 
eral reasons. The trouble we have had with combus- 
tion tubes was not solved until we tried the flanged 
type of hole; this was the starting of the idea for the 
flanged type of staybolt hole. 

In the flanged type of staybolt hole we have obtained 
the extra holding power. We have approximately 14 in. 
of thread in sheet, bolts can be set longer and a good 
head can be applied because it is driven into the radius 
formed by flanging the hole; the bolt is submerged 
against fire action and is protected by being recessed in 
the water space. You will note that all these points 
cover the things necessary to improve the application. 

We made such an application on two engines in 
1933 and both engines have given good results. One 
of these was a large freight locomotive in service on the 
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mountain division. It was never necessary to repair 
these staybolts while in service. This engine has made 
a cycle of mileage and no staybolts were removed in the 
flanged-type of staybolt holes ; however, 33 were removed 
when it came in the shop for class 3 repairs to inspect 
holes to see if any defects had started. No defects 
showed in the holes on either the water or fire side. This 
is the first time this has ever been done with this type of 
engine, 


Report by H. E. May ; 


The following report incorporates changes made in 
the past seven years in the maintenance of locomotive 
boilers on the Illinois Central. Prior to that time, con- 
ditions were as follows : 

Washing of boilers was done in a very crude and 
haphazard manner—boilers were blown off in any way 
most suitable to the purposes or desires of any of our 
men handling work on locomotives, and were drained 
completely and allowed to stand empty, baking scale 
on interior surfaces while cooling. Washing was done 
with pressures ranging from 25 to 50 Ib. per sq. in. with 
nozzles of every description. Temperature of washout 
water ranged from atmospheric to about 150 deg. F., 
and fluctuated rapidly due to lack of uniform main- 
tenance of the supply, and the amount used. Water was 
heated by the water and steam blown from boilers, and 
when the level dropped to a certain stage, fresh water 
was added. Heating, therefore, was only as uniform as 
the space of time between each blow-down affected the 
supply. 

The staybolt breakage during this period was very 
great because of strains set up by rapid change in fire- 
box or boiler temperatures. Boilers were washed not 
less frequently than once each week, with one or two 
water changes were made on an average between each 
washout period. 

The attention and repairs required in fireboxes were 
such that a locomotive was looked over for boiler work 
before the enginehouse foreman could figure on any 
locomotive at any time for a given run, due to side sheets, 
door sheets, flue-sheet flanges, syphons and rivet seams 
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cracking or leaking, and also because of the regularity 
with which badly leaking flues were found in fireboxes. 

Large scale banks were found in barrels of boilers, 
between flues, between side sheet and casing sheet, be- 
tween side sheets of thermic syphons, as well as around 
mud ring, and a heavy coating of hard scale on all sheets. 
This caused flues to collapse, side sheets, door sheet, 
flue sheet and syphons to blister and fire-crack, and fire- 
boxes in general to require such an amount of repairs 
each trip that they could not be regarded as in other than 
a poor condition. 

With a view to correcting these conditions, a com- 
plete change of methods was adopted, including the 
following : 

Washout pressure at the pumps was increased to 200 
Ib. per sq. in. 

Washout nozzles of a standard design were placed in 
use to insure the complete washing of boilers; nine noz- 
zles in all were designed for this purpose to take care of 
all parts with a minimum amount of changing from one 
style to another, and the nozzles were placed at every 
point where boiler washing is done, regardless of the fact 
that some small terminals would only use them two or 
three times per month. 

By maintaining 200 Ib. pressure at the washout pump, 
we were assured of 100 lb. or more at the nozzle with 
water flowing through outlets at all locations in the 
shop. This, coupled with the heating of washout water 
to a temperature of not less than 120 deg. F. brought 
about a speedy improvement in the condition of boilers 
and fireboxes. 

Washout periods were then extended to 15 to 30 days 
between washouts. This proved unsatisfactory at some 
points due to scale and mud in the water supply, although 
methods were adopted to blow boilers while in service, 
or while lying at terminals, to dispose of mud and scale 
or sludge accumulation in the mud ring. 

At this time, locomotives were equipped with two 
blow-off cocks, located at the front of the firebox, right 
and left side. These cocks were ample to take care of 
the removal of this waste across the front mud ring 
and down each side sheet for about 36 in., but would 
not remove scale or mud which had accumulated across 
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the door sheet and along sides to the above-mentioned 
location. In these locations, it was found that ten days 
was the limit between washouts if mud burned sheets 
at the back of fireboxes were to be avoided. 

A locomotive was then selected at a point which was 
giving us the most trouble from this source and the 
left blow-off cock was moved to the left back corner of 
the mud ring. Tests were then made as to the effect this 
would have in eliminating deposits at this section of the 
mud ring, and while the condition was improved, it was 
found that the application of a perforated pipe across the 
length of the back mud ring with direct connection to 
blow-off cocks was necessary to provide proper suction 
over the greater area involved. Holes of different sizes 
were drilled into pipe, increasing in size uniformly with 
the distance from the blow-off cock to provide the same 
suction from the right half of the back mud ring as from 
the left side, near the blow-off cock. The operating 
lever to each blow-off cock was placed inside of cab, 
where locomotive crew could operate them without mov- 
ing from their seats, and with proper leverage to make 
it possible to open or close them with one hand. Piping 
arrangement and a muffler were installed so that blowing 
could be done at any point desired, in operation on the 
road, or at terminals. 

With the advantages these combined appliances pro- 
duced, it was found that all locomotives could be ope- 
rated 30 days between washouts without an accumulation 
of any kind that would be injurious to the sheets. This 
advance to a 30-day washout period, and the elimination 
of all improper blow-off practices, allowed us to restore 
the boiler water to such a concentration that with proper 
chemical treatment of water that contained a high per- 
centage of hardness or other injurious content, these 
factors could be allowed to carry on their work in break- 
ing down the scale so it could be blown out instead of 
collecting or fastening tightly on the sheets. 

Variation of the water supply that gets out of control 
of these reducing factors is checked closely on each wash- 
out inspection, and any increase in the amount of scale 
found is reported on regular inspection report sent to the 
general locomotive and boiler inspector. These reports 
are then consolidated and an abstract given to the water 
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committee, which uses this information as guidance in 
checking more closely the changes, if any, in the supply, 
although they make regular checks and analyses of all 
water supplied, both raw and treated, each week, at the 
division water laboratories, which are in charge of a 
competent chemist, who controls the amount of change, 
if the need for it is indicated. 

At the present time, water-testing laboratories are in 
use at every division point on the railroad where loco- 
motive crews are changed, and at the end of each division 
(approximately 125 miles) a sample of the boiler water 
is taken from the bottom gage cock, whether the locomo- 
tive is relieved from service or continues on over another 
division. A copper bucket is used to draw samples from 
boilers, water being drawn off through a rubber hose 
connected to the bottom gage cock, and the bucket is 
thoroughly cleaned and rinsed with water from the boiler 
which is to be tested. After water is drawn, a closely 
fitting lid is applied to bucket and the sample is taken to 
the water laboratory for filtering and testing to ascertain 
the total dissolved content in the water in that boiler 
and a record is made of the locomotive number, date, 
name of engineer, point from which locomotive was dis- 
patched, point to which locomotive is being forwarded, 
if continuing on the run and number of train locomo- 
tive is handling. Locomotives are not allowed to de- 
part from a terminal with more than 100 grains T.D.S. 
per gal., and if any terminal blowing is necessary to at- 
tain this figure, the amount of such blowing is recorded 
by the employee doing this work, this person also indi- 
cating the T.D.S. on arrival. Record is made in a 
book each time a test is made covering each 24-hour 
period, and a copy thereof is sent to the water commit- 
tee, superintendent, traveling engineer, master mechanic 
and general foreman, and a copy is posted in the engine- 
man’s bulletin board. 

Locomotives used on through passenger trains, where 
crews change and departure is made before water can 
be tested are checked against this report to see that each 
engineer is blowing the boiler according to instructions, 
such blowing being sufficient to take care of build-up of 
foaming salts. These instructions cover all classes of 
service and specify how long to hold each blow-off cock 
open at intervals of a certain number of miles, this vary- 
ing according to the nature of the water in any specific 
district. 

Locomotives used in switching service are blown at 
intervals of a certain number of minutes, or hours, as 
found necessary by repeated tests made by men under 
the direction of members of the water committee. 

All of the above changes in practice proved so benefi- 
cial to fireboxes and boilers that their condition in gen- 
eral has been immeasurably improved and staybolt break- 
age reduced 75 per cent, even though locomotives have 
been forced to maintain a higher efficiency than in 
previous years, due to increased schedules, etc. 

The improvement has required the expenditure of a 
large sum of money, but this has been offset and a very 
material saving effected through the reduction in the 
cost of water used, coal used in firing-up cold boilers 
blown down for water change or washout or to make fire- 
box repairs, as well as the increase in the life of fire- 
box sheets and flues, and the value of having loco- 
motives in service instead of the shop for repairs to 
say nothing of the satisfaction of operating boilers in 
good condition instead of having failures or delays en 
route due to leaks causing locomotives to steam poorly. 

Before these practices were put into effect, the life 
of flues was from 18 to 30 months, with few loco- 
motives operating a full- four years without the removal 
of flues. All flues are now giving four years of service, 


500 


with a large number of them operating a fifth year on 
extensions granted by the Interstate Commerce Com- 
mission. In several cases, after being operated this 
fifth year, we have been granted a second extension, 
giving us six years on flues. The life of our firebox 
sheets has been increased in the same proportion as the 
life of the flues. 


Report by H. M. Cooper 


Our road has made great improvements in the pre- 
vention of cracking of firebox sheets out of staybolt 
holes in the past 10 to 15 years, while no doubt a great 
deal can still be accomplished. 

There are numerous causes for cracks developing in 
firebox sheets from the staybolt holes—among them, 
poor workmanship, faulty material, bad water conditions, 
expansion and contraction. Through any of these causes, 
staybolts in firebox sheets may start leaking. Bolts that 
are redriven and worked over to prevent the constant 
leaking of staybolts causes deterioration of threads in 
sheet and on the staybolts, and the working over of 
staybolts sets up strains in the sheet, coupled with ex- 
pansion and contraction, leads to crystalized sheets and 
cracks. 

A great amount of success depends on the application 
of staybolts; small holes should be punched in firebox 
sheets and patches, and then reamed to the desired size 
for tapping; they should not be punched over 34 in. 

Care should be taken to provide good threads in the 
sheet and on the staybolts; also the bolts should have a 
snug fit in the sheet and should be cut off to a minimum 
size head for driving. Bolts should be upset back in 
the holes as far as possible. 

It is a well-known fact that in previous years, before 
we had treated water, that extensive trouble was ex- 
perienced with cracks in firebox sheets out of staybolt 
holes—in fact, far in excess of the trouble that is exper- 
ienced at the present time. For example, on the power 
on our railroad, 12 to 14 years ago, it was necessary 
to renew side sheets on certain classes of power after 
from 12 to 24 months’ service, and the life of the fire- 
boxes was only from 4 to 6 years. At the present time 
we are getting from 12 to 15 years out of fireboxes, and 
4 to 6 years on half and full side sheets; this depends 
to some extent, on the type of power and the service 
to which the locomotive is assigned. 

With proper water treatment for the district in which 
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the locomotive is operating, we feel that it does not 
matter whether the staybolt holes are flanged, or whether 
rigid or flexible staybolts are used. With proper water 
treatment the desired results will be obtained from any 
good mechanical application. ; 

It has been our experience that the following of the 
above practices in firebox applications, and close check- 
ing of water treatment for the various districts, and 
the keeping of boilers and firebox water spaces clean, 
together with the regular washing and blowing of boilers, 
have been our major contributing factors in the elim- 
ination of the cracking of sheets from staybolt holes. 


Discussion 


E. J. Brennan, general boiler foreman, „Boston & 
Maine, said that the principal cause for cracking around 
staybolt-holes is due to expansion and that this condi- 
tion may be relieved by the use of corrugated side 
sheets of the proper design as evidenced by the experi- 
ence with several Boston & Maine locomotive boilers 
which have been in service six, to seven years without 
the development of cracks which formerly showed up 
inside of 24 months with straight side sheets. 


J. A. Doernberger, master boiler maker, Norfolk & 
Western, cited several failures of corrugated side sheets 
and said that in his opinion it would be worth while to 
try counter-sinking the side sheets 1 in. around each 
staybolt hole and applying a welded bead. He said that 
I.C.C. prejudice against this practice on the score that 
it defeats the hammer or vibrating tests may be over- 
come by installing hollow staybolts. 

K. E. Fogerty, general boiler inspector, Chicago, 
Burlington & Quincy, said that relief from the crack- 
ing of side sheets at staybolt holes can be secured by 
the application of air deflector shields just inside the 
firebox which prevent the cold air from cooling the 
lower side sheets as it enters the firebox and thus set- 
ting up expansion and contraction stresses. 

Still another suggestion advanced by F. Yochem, gen- 
eral boiler inspector, Missouri Pacific, was that the re- 
moval of the boiler check from the side of the locomo- 
tive and locating it at the top center line of the first 
course proves beneficial in avoiding the introduction of 
relatively cool water to the bottom of the boiler includ- 
ing the firebox water legs and thus causing unequal 
expansion stresses. 


Fabrication of All-Welded Locomotive Boilers 


Committee report on autogenous welding and cutting— 
D. & H. all-welded boiler discussed 


When boiler and pressure-vessel codes officially recog- 
nized autogenous welding and cutting for pressure ves- 
sels, such recognition was given only after dependable 
testing equipment was available and welding engineers 
had determined its basic principles, with the help of the 
various association committees. Code recognization was 
supplemented by standard shop tests of practices and 
material. Manufacturers and shops were required to 
keep a close check and record on their operators in order 
that uniformity of work was maintained. The purpose 
of the codes was to place responsibility on the manufac- 
turer or operating officer, and to remove all questions of 
all welding engineering from the hands of the operator. 
Code recognition of welding and cutting has given it a 
definite standing and with a general improvement in en- 
gineering, autogenous process for fabrication and re- 
pairs is decidedly on the increase. ; i 

Progress in autogenous Welding and cutting during 
the past year has been marked by many notable intro- 
ductions of new applications, methods and apparatus. 
One of the principal factors working to increase the use 
of autogenous welding and cutting in recent years has 
been the widespread modernization of metals and equip- 
ments; this in turn with the progress in welding and 
cutting made it possible for welded seams and cut 
edges to be smooth enough for many purposes without 
further finishing. Furthermore, welding and cutting 
meet the three following factors of industrial and rail- 
road design: Appearance, cost and durability. 

Today’s demand is for better products and equipment, 
straight lines and stream lines. Neatness, beauty and 
graceful lines, apparent everywhere, are facilitated by 
the autogenous welding and cutting process. This proc- 
ess is largely responsible for lighter-weight equipment. 
Greater strength is obtained even where very thin sec- 
tions are used. 

One of the most notable developments in recent years, 
from the railroad standpoint of fabrication, was an all- 
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welded locomotive boiler. Because of the lack of neces- 
sary equipment in the railroad shop for doing this type 
of welding, as required by the Code of the American 
Society of Mechanical Engineers for power boilers, little 
interest was shown for this type of work up to about 
two years ago. It is only within the last few years that 
railroad management has shown any great interest in 
welded construction or any definite desire for an all- 
welded locomotive boiler. Because of this situation, the 
Bureau of Locomotive Inspection, has given no indica- 
tion that welded boilers could be operated in interstate 
commerce. In fact, they have been opposed to the ex- 
tension of welded construction for boilers and have not 
sanctioned its use. 

From the railroad’s point of view, this condition has 
now changed and great interest has been indicated. It 
is realized that worthwhile saving in weight and a 
smoother boiler contour can be secured by the use of the 
all-welded locomotive boiler. This change in sentiment 
was recognized by the Interstate Commerce Commission 
and they agreed to the construction and operation of an 
experimental all-welded locomotive boiler, the design 
having first been reviewed and approved by the Gen- 
eral Committee on Locomotive Design of the Associa- 
tion of American Railroads. 


The Delaware & Hudson All-Welded Boiler 


This permission to build an all-welded locomotive 
boiler was granted to the Delaware & Hudson under the 
provision that it would be tested in actual operation for 
six weeks as a stationary unit before it was permitted to 
operate in road service. 

The barrel portion of this boiler is conical in shape, 
88 in. outside diameter at the smokebox end, and 94 in. 
outside diameter at the firebox end; the plate thickness 
is 1⁄6 in., providing a factor of safety of 5 for a work- 
ing pressure of 225 Ib. per sq. in. with an allowable joint 
efficiency of 90 per cent. The firebox inside is 132 in. 
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long by 114 in. wide, measured at the grate. The out- 
side firebox wrapper sheet is 56 in. thick. The longi- 
tudinal and circumferential seams of the boiler shell up 
to the smokebox are double welded butt seams meeting 
all of the requirements of Section I of the A.S.M.E. 
Boiler Code for welded power-boiler shells and drums. 
The dome is 33 in. inside diameter, flanged from one 
piece of plate 1144 in. thick; the bottom flange is fitted 
into the shell and attached with a double-welded butt 
weld. The boiler shell is reinforced at this point by a 
flanged dome liner 11% in. thick, which extends up into 
the dome, being attached to the dome and boiler shell 


by fillet welds at the edges of the liner. The throat sheet - 


and top connection between the shell and firebox wrap- 
per sheet is integral, having been formed from a plate 
136 in. thick. The backhead is %6 in. thick of normal 
design, except that the flange is made sufficiently deep 
to permit the location of the welded joint between 
two rows of staybolts. f 

The injector check flanges, all washout plug bushings, 
flexible staybolt sleeves, angle attachments, and all bosses 
that are tapped for other attachments, to the boiler have 
been welded to the shell by fillet welds. The front tube 
sheet is welded to a circular ring which is fitted to the 
inside of the shell and attached by fillet welds. The 
ting is provided with slots at the top and bottom centers 
so that the tube plate can be removed and renewed with- 
out cutting out any welds except those directly attaching 
the tube sheet to the circular ring. 

The boiler has a cast-steel firebox ring of a special 
cross section with flanges on the top side permitting the 
attachment of the ring to the firebox sheets by the bot- 
tom row of staybolts; thus, the fillet welds between the 
sheets and the ring are for tightness only, the ring being 
supported by other means. The firedoor hole is formed 
in the usual manner by flanging the backhead sheet 
inward and the firebox-door sheet outward, neatly but- 
ting these flanged edges and joining them by a single 
welded butt weld. All of the welds in the boiler shell, 
including those in the outside sheets of the back end 
were stress relieved in accordance with the A.S.M.E. 
Code requirements for power boilers. 

In stress relieving this boiler shell the furnace tempera- 
ture was brought up slowly to 1150 deg. F., held at that 
temperature for 2% hrs., and then allowed to cool slowly. 
Before the boiler shell was placed in the furnace, the 
firebox ring was bolted in place as a stiffening member 
and the flat and circular parts of the wrapper sheet 
were thoroughly braced to prevent distortion. The stress 
relieving was accomplished without any change in con- 
tour. The firebox was then applied, staybolts and tubes 
inserted and the boiler completed without any re-shaping 
being required. 

The steel used in the fabrication of this boiler was 
to be A.S.M.E. Material Specification No. S-1, 55,000 
lb. minimum tensile strength, but a special low-carbon 
steel was finally substituted after several tests of steel 
had been made, as extreme care was exercised in the se- 
lection of the material. In making tests of this latter 
steel, tensile-test pieces broke through the parent metal 
at approximately 60,000 Ib. per sq. in. . 

The all-weld metal specimen showed a yield point 
of more than 50,000 lb. per sq. in., and an ultimate 
strength of more than 60,000 1b. per sq. in. Elongation 
was 30 per cent. The free-bend specimen showed an 
elongation in the weld metal of 30 per cent. 

The bracing and staying of the backhead and front 
tube sheet are of the usual type for locomotive boilers. 
The bracing tees are riveted to the flat portions of the 
heads, the crow feet are riveted to the shell, and the 
brace rods are of the weldless type with pin connections. 
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The tubes are applied in the normal manner and seal 
welded for tightness at the firebox end. 
The boiler was given a hydrostatic test at twice the 


.working pressure after the welds had been hammer 


tested under hydrostatic pressure at 150 per cent the 
working pressure. . 

After completion and acceptance the boiler will be 
installed on one of the existing Delaware & Hudson 
Class E-6-A locomotives, and after a stationary test 
period of six weeks, it will be placed in regular road 
service. 

The performance of this boiler will be carefully fol- 
lowed, careful measurements will be taken from time to 
time and frequent inspections made to secure a complete 
service record. 

Pending the results of these tests, the Interstate Com- 
merce Commission will not authorize the construction or 
operation of any additional all-welded boilers for loco- 
motive service and its prohibition against autogenous 
welding in making locomotive boiler repairs by railroads 
in their own shops still remains in effect as heretofore. 


Welded Tender Tanks 


Still another important factor in autogenous welding 
and cutting is the fabrication of locomotive tender tanks. 
These tanks are being fabricated by the autogenous weld- 
ing process, preferably with the electric-arc process, in 
an ever increasing quantity and satisfactory methods have 
been gradually developed. The welding, because of the 
relatively thin sheets and great area of flat surface, can- 
not and need not be stress relieved. The tees or angles 
employed as stiffeners and to attach swash plates are 
welded with intermittent fillet welds. The welds in the 
outside sheets are continuous single-welded butt welds to 
present a smooth surface. As far as possible this weld- 
ing is done in a down position. 

Swash plates and bulkheads are completely fabricated 
ready for attachment by welding in their proper positions 
in the tank so that the down-position welding can be ar- 
ranged for with a minimum of handling, and also to 
permit the major portion of the welding to be done in the 
open, thus leaving very little to be performed inside the 
tank after it becomes a partially closed structure. These 
fillet welds are usually either a single-pass or double- 
pass weld, and the use of suitable covered electrodes 
makes possible the production of strong welds. 


Discussion 

In discussion of the report the chairman of the com- 
mittee appointed by the International Acetylene Asso- 
ciation to co-operate with the Master Boiler Makers’ 
Association submitted an iMustrated talk on the effect 
of flame cutting upon steel boiler plate. He explained 
that of the items submitted in a report by his committee 
to this association last year, he had found that the ques- 
tion of the effect of flame cutting upon boiler plate. 
either when severing a section of plate or in removing 
rivets and staybolts, had proven of the greatest interest. 
Furthermore, he had learned that test data upon indi- 
vidual samples of new boiler plate as reported at the 
convention last year, did not impress the association as 
much as would have been the case if the cutting had 
been applied to plate actually in use in locomotive boilers. 

As a result, the I. A. A. committee undertook to ob- 
tain the experimental data that seemed to be desired. 
Through the courtesy of A. F. Stiglmeier, a number of 
samples of wrapper sheet were obtained from a scrapped 
locomotive boiler, with the staybolts attached thereto, 
the fire box sheets having been cut away. The effort 
was made to determine, by all sorts of physical tests. 
the effect of flame cutting for removal of the staybolts 

(Turn to next left-hand page) 
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LIMA BUILT SWITCHERS 
for the 
New York Central System 


S8000 


RK CENTRAL SYSTEM — M 


Modern in design and equipment, this switching 


power of the Pittsburgh and Lake Erie Railroad is 
designed to speed up yard movements and improve the 


economy of operation. 


High tractive effort plus ease of handling permits faster 


shifting and large tender capacity reduces the fre- 


quency of stops for fuel and water. 


Cylinders 25 inches x 28 inches Drivers 52 inches 
Tractive effort 54,400 


Weight on Drivers 232,500 pounds 


Tender Capacity 
10,000 Gals. water 16 Tons coal 


LIMA 
LOCOMOTIVE WORKS 


INCORPORATED 


LIMA LOCOMOTIVE WORKS, INCORPORATED, LIMA, OHIO 


as compared with the original physical properties of the 
boiler plate. 

Much ingenuity was required to determine the types 
of tests that would be the most effective indicators of 
the resulting conditions. The committee reasoned that 
if the ductility of the plate material were retained after 
the heating effect of the flame cutting operation and no 
excessive change occurred in the grain structure of the 
steel to cause hardness or brittleness, there probably 
could be no reasonable question about the retention of 
the original physical qualities of the plate. 

In order to accomplish this, it was decided to subject 
specimens taken from the samples of wrapper sheet to 
microscopic examination and tests to learn all that was 
possible to know about the resulting physical qualities. 


Method of Making Tests 


In carrying out these tests, samples were first tested 
without removal of the staybolts ; then the staybolts were 
removed by the customary flame cutting operation and 
specimens taken out in such a manner as to test the 
material adjacent to the staybolt holes. The tests were 
carried out in such a way as to determine the ultimate 
tensile strength, the yield point, the elongation under 
tensile test, the elongation in free bending and the hard- 
ness as determined by the Rockwell “B” test; in addi- 
tion plate sections were examined microscopically to 
give the additional check of effect upon grain structure 
in the heat affected zones. ER 

The report tended to indicate that there was little 
difference in the physical properties of the sections taken 
from the wrapper sheet before and after the staybolts 
had been removed. Comparative figures indicated that 
while the specimens from which the staybolts had been 
removed by flame cutting showed a very slight increase 
in hardness adjacent to the hole after the staybolt had 
been removed, this difference amounted to only about 
ten (10) points on the Rockwell “B” scale. Coupled 
with this, however, was the very interesting fact that in 
the case of a wrapper sheet specimen in which the stay- 
bolt had been removed by drilling and no heating ap- 
plied at all, the Rockwell “B” hardness test showed 
about five (5) points greater hardness adjacent to the 
threaded hole as compared with the surrounding area 
at a distance of an inch or more away from the hole. 


Tests Show No Injurious Effect from Heating 


The report showed that the tension tests and the bend- 
ing of the wrapper sheet specimens from which the stay- 
bolts had been removed gave results that were not ex- 
actly comparable as those applied to the plate with the 
staybolt in place, because of the marked deformation of 
the plate adjacent to the staybolt hole. The result was, 
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generally, a slightly increased tensile strength and a 
lowered ductility. In order to reduce this tendency to- 
ward deformation, another set of specimens was run 
through the same series in which threaded plugs were 
screwed into the threaded openings in the wrapper sheet 
specimens after the staybolts had been removed by flame 
cutting. These threaded plugs were made to fit quite 
tightly so as to restrain the hole from deforming. With 
the threaded plugs in place, the results obtained were 
much more exactly comparable with those on the wrap- 
per sheet samples with the staybolts left in place. This 
tended to again establish the freedom of injurious effect 
from the heating due to the flame cutting operation. 

In the explorations of the plate samples by micro- 
scopic studies, it was found that in no case where the 
staybolt head had been removed by flame cutting with- 
out injury to the threads, was there any appreciable 
change in the grain structure of the wrapper sheet ad- 
joining the hole. Numerous micro-photographs were 
submitted to prove this. In other cases, where the flame 
had been deliberately caused to contact with threads in 
the wrapper sheet, it was shown that there was a notice- 
able change in the grain structure to a depth of about 
Ye inch. Hardness explorations in this zone indicated, 
however, that the increase in hardness was only about 
15 points which amounted really to a very slight change 
in the physical properties ; it is not likely that a change 
as slight as this would have any material effect upon 
physical properties of the plate. 

A supplement to the committee report embraced com- 
parative tests of samples of ordinary fire box steel plate 
and the so-called 2 per cent nickel alloy boiler plate. 
These samples had been submitted to the committee by 
Mr. Stiglmeier in the thought that with the increasing 
use of nickel alloy plate in locomotive boilers it might 
be interesting to know the effect of flame cutting on the 
latter. Both physical test results and microscopic stud- 
ies of the results of this investigation were submitted. 
These results tended to indicate that for the type of 
nickel alloy plate tested no appreciable difference could 
be expected between them as far as their strength and 
mechanical manipulation is concerned. 

Three other prepared discussions were presented in 
connection with this report. These were: Arc Welding 
for Code Requirements, by H. S. Card, development 
director, National Electric Manufacturers Association, 
Electric Welding Division; What Development of Coated 
Electrodes Has Done for the Railroads, by J. A. Coak- 
ley, Jr., Lincoln Electric Sales Company, and Heat Ef- 
fect in Welding, by Dr. W. G. Theisinger, welding and 
metallurgical engineer, Lukens Steel Company. Parts 
of these papers will appear in later issues. 

(Turn to next left-hand page) 


Railway Mechanical Engineer 
OCTOBER, 1937 


OCTOBER, 1937 


FRANKLIN AUTOMATIC 
COMPENSATOR AND 
SN JBBER 


RAILWAY MECHANICAL ENGINEER 


The Type E-2 Radial Buffer makes for safer and easier locomotive riding. 

Its spherical and cylindrical faces permit movement in any direction, while 
its predetermined frictional resistance dampens all oscillation between 
engine and tender and avoids all lost motion and subsequent destructive 
shocks to drawbar and pins. 

Its twin, the Franklin Automatic Compensator and Snubber, takes the 
job of maintaining proper driving box adjustment and further improves 
smoothness of operation, extends locomotive mileage and reduces main- 


tenance costs. 


When maintenance is required, a replacement part assumes Importance 
equal to that of the device itself and should be purchased with equal 
care. Use only genuine Franklin repair parts in Franklin equipment. 


NEWS 


The Mechanical Exhibit at Chicago 


All available space utilized for instructive 
and educational purposes 


Tue Allied Railway Supply Association 
made a really remarkable record in the 
exhibit which it provided for the me- 
chanical conventions that met at Chicago, 
September 28-October 1. There were 107 
exhibitors, taking up all of the available 
space in the Exhibit Hall and on the 
mezzanine floor of the Hotel Sherman. 


OFFICERS ELECTED 


At a meeting of the Allied Railway Sup- 
ply Association on Thursday, October 29, 
the following officers were elected for the 
coming year: President, L. B. Rhodes, 
Vapor Car Heating Company, Washington, 
D. C.; first vice-president, J. W. Fogg, 
MacLean-Fogg Nut Company, Chicago; 
second vice-president, C. F. Weil, Ameri- 
can Brake Shoe & Foundry Company, Chi- 
cago; third vice-president, F. W. Venton, 
Crane Company, Chicago; fourth vice- 
president, M. K. Tate, Lima Locomotive 
Works, Inc., Lima, Ohio; fifth vice-presi- 
dent, H. S. Mann, Standard Stoker Com- 
pany, Inc., Chicago, and sixth vice-presi- 
dent, R. T. Peabody, Air Reduction Sales 
Company. J. E. Gettrust, Ashton Valve 
Company, Chicago, and G. R. Boyce, A. M. 
Castle & Co., Chicago, were re-elected 
secretary and treasurer, respectively. 

In the story on the Allied Railway Sup- 
ply exhibit in the Railway Mechanical En- 
gineer for September, page 398, we over- 
looked including the names of the mem- 
bers of the Exhibit Committee. This is 
unfortunate, because this particular com- 
mittee performed an outstanding task. Its 
members were J. E. Buckingham, Lincoln 
Electric Company, (Chairman) ; W. Leo- 
pold, Worthington Pump & Machinery 
Corporation; W. T. Lane, Franklin Rail- 
way Supply Company and J. F. Franey, 
Pilot Packing Company, Inc. 

In addition to the exhibitors who were 
listed in our September number, page 401, 
the following additions and revisions should 
be made: 


ADDITIONS AND REVISIONS TO LIST 
oF EXHIBITORS 


Arr Repuction Saes Company, New York.— 
Airco oxygen and acetylene; National carbide; 
Airco-DB welding and cutting apparatus and sup- 


plies; Wilson electric arc welding machine. 
Represented by E B. Armstrong, A. W. Brown, 
\ Pan i Gillespie. Holt, J. W. Kenefic and R. T. 


Peabody. oe 224, 225 and 226. 

Apex Rattway Propucts Company, Chicago. 
—Dust guard; defect card holder; Trilock safety 
steel; running boards; brake step. Spaces 199 
and 196. 

saLDWIN Locomotive Werks, 
phia, Pa.—Non-exhibitor. 

Buckeye STEEL Castincs COMPANY, 
lumbus, Ohio.—Models of Buckeye 
tender truck; four-wheel spring plankless, 
truss truck; A.A.R. alternate standard 
yoke assembly; A.A.R. standard E_ coupler; 
A.A.R. standard vertical plane yoke. Represent- 
ed by F. J. Cooledge, M. Hansen, W. W 
Matchneer, H. A. Moeller and George Suther- 
land. Spaces 209 and 210. 


Tue, Philadel- 
Tne, Co- 
six-wheel 
double 
swivel 
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CARDWELL CorPoRATION, THE, Peoria, I.— 
Cardwell spring truck; Cardwell journal brass 
remover. Represented by Thomas Cardwell. 
Space 247. 


CASTLE & Company, A. Chicago.—Special 


stools. Represented by O. P “Olson. Space 193. 
Cuicaco Eye Suietp Company, Chicago.— 
Represented 


Head and is protecion equipment. 
by Joseph Space 207. 

Cuicaco PNeumMatic Toot Company, Chicago. 
—Non-exhibitor. 

CorFIN, ge Company, THe J. S., Englewood, 
N. J.—Co n feedwater heater system, showing 
recent improvements in design and application; 
locomotive Superdraft. Represented by T. C. 


Browne, William Christiansen, W. Comley 
and Paul Willis. Space D 
Gornam Toot Company, Detroit, Mich.—Com- 


plete set of contour tire turnin 
insert turning tools; heavy 
tools; inserted blade cutters: 
ters, shank and arbor type. Represented by H. 
B. Johnson and T. A. Oleck. Space 208. 
Hottup Corporation, Chicago.—Welding elec- 


trodes, supplies and applications. Represented by 
Bender, O. Howland, G. O.*Rohder and 


tools; heavy duty 
uty insert boring 
helical milling cut- 


H. F. Ziegler. Space 148. 
Locomotive FINISHED MATERIAL COMPANY, 
The, Atchison, Kan.—Z-type light-weight, high- 


tensile alloy steel piston and cross-section of 
same; Universal sectional bull and packing ring 
made of cast iron and alloy bronze; model, one- 
piece cast steel locomotive cylinder; model, disk 
type locomotive driving wheel center. Repre- 
sented b . L. McIntosh, A. H. Moorhead, G. 

taylor" and John Weich. Spaces 211 "and 


sree & CamppeLt, Brooklyn, N. Y.—Files. 
Represented by Harry W. Leighton. Space 187. 

Nationac Tuse Company, Pittsburgh, Pa.—Na- 
tional boiler tubes and superheater tubes; Na- 
tional seamless pipe; National scale free pipe; 
National copper-steel pipe; National seamless 
mechanical tubing. Represented by J. W. Kelly, 
I. J. Pool, J. S. Raymond and ¥. P. Yochem. 
Spaces 198, 199 and 200. 


Pittoin Company, THE, New York.—Rede- 
signed Baker valve gear equipped with Mul- 
tirol precision bearings; McGill Multirol pre- 
cision bearings. Represented by L. R. Baker, 
Frank Fisher and R. H. Weatherly. Spaces 36, 
37, 52 and 53. 


Ryerson & Sex, Inc., JosepnH T., Chicago.— 
Lewis staybolt iron; Ryerson certified alloy Td 


a aa 


plan. Represented by J. P. Moses, A. M. Mueller 
and G. L. Shinkle. Space 107. 

Scutty-Jones & Company, Chicago.—Boiler 
tools, including expanders; tube setters, flue cut- 
ters, beading tools, rivet sets, screw punches, 
drill sleeves” tap holders, etc. Represented by 
R. W. Besant and C. O. Watkins. Space 149. 


SELLERS & Company, Inc., WiLLiaĮm, Philadel- 


hia, me “S” injector. Represented by 
John D. McClintock, P. E. Ray- 

mond ak ‘Alexander Sellers, Jr. Space 197. 
Spring Packinc Corporation, Chicago.— 


Spring journal box packing; bagged Spring pack- 
ing; Spring-lox for holding packing in place. 
Represented by William Gibbs. Space 206. 

SunBeam ELECTRIC MANUFACTURING Com- 
pany, Evansville, Ind.—Locomotive headlights 
and turbo-generators. Represented b A 
Kinnaw, W. E. Richard and J. Henry Schroeder. 
Spaces 163, 164 and 165. 


THRESHER VARNISH Company, THe, Dayton, 
Ohio.— Literature. Represented by J. C. Drum- 
mond. Space 203. 

UNITED States STEEL Corporation, Pittsburgh, 
Pa.—See National Tube Company. 

WortHINGTON Pump & MACHINERY Corrora- 


rion, Harrison, N. J.—Locomotive feedwater 
heater; literature and equipment. Represented 
by S. L. Brownlee, J. F. Cosgrove, T. Cruthers, 


W. R. Leopold, T. C. McBride, J. W. 
and T. C. Wentworth. Space 68. 

Yate & Towne MANUFACTURING Company, 
Tue, Philadelphia Division, Philadelphia, Pa— 
Yale electric industrial trucks; hand lift trucks; 
porsting equipment. Represented by George C. 
Tsbester, M. G. Peck, S. W. Gibb. J. R. Harlan 
and H. A. White. Spaces 142 and 143. 


Rafferty 


Baldwin Publishes Survey of 
Motive Power Needs 


Tue Baldwin Locomotive Works has re- 
cently issued a 76-page study entitled “The 
Motive Power Situation of American Rail- 
roads,” which, on the basis of statistics 
compiled largely by the Federal Co-ordi- 
nator of Transportation and the Interstate 
Commerce Commission, establishes the con- 
tention that the purchase of new motive 
power, as opposed to rehabilitation of exist- 
ing rolling stock, is essential to the con- 
tinued health of the American carriers. 
Upon a groundwork of history of rail 
traffic since 1900 and a presentation of 

(Turn to next left-hand page) 


New Equipment Orders and Inquiries Announced Since 
the Closing of the September Issue 


LOCOMOTIVE ORDERS 


Company No. of locos. Type of loco. Builder 
Lehigh Valley: -iarrann anaE r A 2* 600-hp. Diesel-elec. Electro-Motive 
2+ 900-hp. Diesel-elec. Electro-Motive 
2t 900-hp. Diesel-elec. Electro-Motive 
Bik Onean cee & Osos eee eas 1 16-cylinder steam Company shops 
n St.F: &¢S2 Sy Massacis csacadane vrs 1 Snow plow Russell Snow Plow Co. 
Pennsylvania o orean nhaid 00's S00 110.0 1 600-hp. Diesel-elec. Electro-Motive 
LOCOMOTIVE INQUIRIES — 
Westinghouse Air Brake........+.0eeeee 1 O@-Diewitching ein ioiw nS SE wcesewesmale 
Freicut-Car ORDERS 
Road No. of cars Type of car _ Builder 
General Chemical Co.......- +. eee ee eee 90 Tank American Trans. Corp. 
MG St. Pe Br S.0'Su Mice ode since eons 100 40-ft. 50-ton steel box Pullman-Standard 
Us So Navy. Deptésis cisiew os.n,50/eargssi0'eies'e 2 Flat Haffner-Thrall Car Co. 
PasseNnGER-CaR INQUIRIES 
Road No. of cars Type of car Builder 
ASTROS Es ecb AA OAE CIT, RET 17 Coach 
20 Baggage 
Pénnsyleania sic cay nk sigessaraacs 6 Coach 
4 Passenger-baggage 
4 Paggage-mail 
5 Dining 
* Are now in service. 
+ Will be placed in service about Jan. 1, 1938. 
f Will be placed in service about May 1, 1938. 
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The Security Sectional Arch, the first practical 
firebox arch for locomotive service, is made up of 
small, easily handled brick. It is recognized 
today not only as a capacity increaser and fuel 


economizer, but as an essential in high speed, high 


capacity locomotive service. 


HARBISON-WALKER 
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SERIES OF FAMOUS ARCHES OF THE WORLD 


PONT DU GARD 
NÎMES 


Among the most noteworthy archi- 
tectural and engineering memorials 
of Roman genius are the Roman 
aqueducts. The Pont du Gard, near 
Nimes in Southern France, is per- 
haps the best preserved of these 
aqueducts. It was built about 18 
It is ten feet wide at the top, 
880 feet long, and, at the highest 
point, is 160 feet high. It consists 
of three massive tiers of arches, one 
above the other, and was used to 
the Eure and 


carry water of the 


Airon across the Gard River. 


THERE’S MORE TO SFCURITY ARCHES 
THAN JUST BRICK 


AMERICAN ARCH CO. 


INCORPORATED 


Locomotive Combustion 
Specialists » » » 
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present-day locomotive inventories, the 
study concludes that about 94.4 per cent 
of all motive power measured numerically 
and 91.2 per cent by tractive power is 
“more or less obsolete.” 

Stepping to its second chief topic, the 
cost of locomotive maintenance and opera- 
tion, the study points to statistics and con- 
clusions published in reports of the Federal 
Co-ordinator of Transportation defining the 
economic life of a locomotive and purport- 
ing to prove that increased maintenance 
costs do not warrant the continued use of 
motive power beyond these defined limits. 
Further statistics point to the advantages 
of the speed, economy, and power of the 
modern locomotive, with emphasis on the 
necessity of an adequate locomotive re- 
placement program and the importance of 
writing adequate depreciation charges in 
capital accounts. 

Further quotations support the conten- 
tion that, although due credit must be given 
to the virtue of Diesel power, the steam 
locomotive must “continue to be the main- 
stay of railroad operation for the indefinite 
future.” Complete tables and graphs sup- 
porting the thesis follow. 


B. & O. 16-Cylinder Steam 
Locomotive 


Designs have recently been completed 
by the B. & O. for a 4-8-4 type steam 
locomotive which will be powered by Bes- 
ler steam motors. Each of the four driv- 
ing axles will be driven by a four-cylinder 
steam motor geared to the axle. It is 
estimated that this locomotive will develop 


22000 GALS 


eS 
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5,000 hp. and be capable of speeds of 100 
m.p.h. on straight level track with a train 
of 14 standard Pullman cars. The loco- 
motive will have a tender mounted on two 
six-wheel trucks with a coal capacity of 
23 tons and a water capacity of 22,000 
gallons. 

The arrangement of the four Besler 
steam motors gives a total of 16 cylinders 
with 32 impulses to each revolution of the 
steam motors. With this design no coun- 
ter balancing will be required, and, inas- 
much as there are no main and side rods 
or crankpins, hammer blows on the track 


itiiti 


gear together with reversing mechanism 
will be automatically regulated from the 
cab by means of electro-pneumatic con- 
trol. 

The total weight of the locomotive will 
be about 400,000 1b., 260,000 Ib. of which 
will be on drivers. The total weight of 
the tender will be 350,000 1b. The tractive 
force at starting will be 72,500 1b., giving 
a factor of adhesive of 3.6 which is more 
than ample with the uniform torque. The 
Besler . steam motors have a bore and 
stroke of 9% in. by 7 in., and the gear 
ratio between the steam motors and the 


Longitudinal section of firebox and combustion chamber and (at right) 
the cross section showing the arrangement of steam motors 


will be eliminated. The absence of main 
and side rods and other motion work will 
also make it possible for the driving 


wheels, with their independently mounted 
steam motors, to negotiate sharper curves 
than locomotives of conventional design. 
Gears and all other moving parts of the 
steam motor will operate continuously in 
a bath of oil forced by a pump to wearing 
parts. 


The cutoff position of the valve 
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axle is 19 to 55. The total driving wheel- 
base is 21 ft., and the total engine wheel- 
base is 46 ft. 734 in. The total engine 
and tender wheelbase is 103 ft. 3% im, 
and the length overall is 115 ft. 734 in. 
The locomotive will be equipped with 
an Emerson water-tube firebox boiler hav- 
ing 775 sq. ft. of heating surface in the 
firebox and a total heating surface of 
(Turn to second left-hand page) 
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Elevation of B. & O. 16-cylinder, 5,000 hp. steam locomotive 


Artist’s conception of the proposed B. & O. locomotive powered by four four-cylinder steam motors 
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; Factors that BETTER 
- Locomotive Performance 


HIGH DEGREES OF SUPERHEAT- The accompanying tabulation shows the increase in loco- 


motive efficiency as the degree of superheat increases. Type “E” superheaters 
provide the higher degrees of superheat. The Improved Type “E” superheater 
design has greatly reduced maintenance cost by extending the return bends and 
bifurcates further ahead of the front tubesheet and away from the travel of furnace 


gases and flying cinders. 
Saving in Steam 


Steam Temperature Steam per I.HP.HR. From the Use of Superheat 
Saturated Steam 28 Ib. 
150° Superheat 21 Ib. 25.0% 
200° = 18 1b. 35.6% 
250° sf 16 1b. 43.0% 
350° “ 14 1b. 50.0% 


DRY STEAM FROM THE BOILER-For each 1% of moisture that is carried over into the 


superheater with the steam, there is a drop of about 17 degrees in superheat. The 
Elesco tangential steam dryer effectively separates moisture from the steam and 
will handle as much as 20% of moisture in the steam at an efficiency of better than 
80%. The steam inlet is located at the highest point in the dome and is unobstructed 
and non-cloggable. It is easy to install, has no moving parts, and has a minimum 
pressure drop. 


FEED WATER HEATING BY EXHAUST STEAM -The application of Elesco feed water heat- 


A QUICK 


ing equipment to your locomotives, of either the single stage injector type, or the 
closed type equipped with one pump, will substantially increase the evaporative 
capacity of your boiler. Both types are dependable and have been widely applied 
to locomotives throughout the world; each type satisfying certain conditions or 
preferences. Both types use waste exhaust steam, which results in a fuel saving of 
8%—15% or a corresponding increase in horsepower. The operation of the Improved 
Elesco exhaust steam injector is both stable and efficient with feed water temperatures 
up to 105 deg. F. and boiler pressures up to 300 1b. 


AND SMOOTH ACTING THROTTLE-Locomotives today require a quick and 
smooth acting throttle. The American multiple-valve throttle, located in the front 
end, provides an instant and smooth control over the movements of the locomotive. 
As it is built within the superheater header, there is an economy of flanged steam 
joints and weight, and space. The small valves do not warp and assure a tight 
throttle. The great majority of new locomotives are equipped with American 
multiple-valve throttles. 


THE SUPERHEATER COMPANY 


A 1175 Representative of AMERICAN THROTTLE COMPANY, INC. 
60 East 42nd Street, NEW YORK Peoples Gas Building, CHICAGO 
Canada: THE SUPERHEATER COMPANY, LTD., MONTREAL 


Superheaters « Exhaust Steam Injectors « Feed Water Heaters « American Throttles « Pyrometers « Steam Dryers 
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lt Takes to Mé 
Light-weight All 


Wn the advent of higher speeds demanding lighter reciprocating parts, Alco was 


cognizant of the fact that the facilities heretofore used were entirely inadequate. 


Realizing that an entirely different manufacturing set-up including equipment and personnel 
was imperative, Alco remodeled its entire forging department. Expensive appliances 
adapted to the working of alloy steel were placed in service—up-to-date forging machinery 
—scientific testing apparatus—special preheating and heat-treating furnaces—modern 
temperature control devices—special finishing machinery and many other costly items. 


AMERICAN LOCON, 
(50 CHURCH SIREL 
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ke High Grade 
oy Steel Forgings 


Everything necessary to render the railroads a high-grade service on light-weight forgings. 


Estimate the number of alloy steel forgings you are likely to require annually. Then ask 
yourself if a heavy expenditure for new special equipment comparable to Alco’s is justified. 
Unquestionably you will find that it will be far less expensive to purchase light-weight 
alloy steel forgings from Alco when all capital charges and other costs are considered. 


Made by experts—with the finest of materials fabricated by the most modern facilities 
—A\lco forgings deliver the utmost in economical and dependable transportation. 


OLIVE COMPANY 
Te NEVA YORK NY 


5,800 sq. ft. It will have a superheating 
surface of 1,530 sq. ft. and will be 
equipped with a feed-water heater. The 
firebox will be 138 in. by 84 in. and have 
a grate area of 80.5 sq. ft. The Besler 
steam motors operate on a guaranteed 
rating of 14 Ib. per hp, and when the 
locomotive is developing 5,000 hp. the 
cylinders will require 70,000 1b. of water 
per hr., while the boiler will evaporate 
80,500 Ib. The working pressure is 350 
Ib. per sq. in, 

The new locomotive will be extremely 
flexible in design and will have outside 
frames and spring rigging with oil-lubri- 
cated outside journal boxes. Each pair of 
driving wheels with its attached steam mo- 
tor can be quickly removed on a drop pit 
for necessary repairs. 

The locomotive will be streamlined on 
a pattern developed for the B. & O. by 
Otto Kuhler, consulting engineer of de- 
sign. The design has been used in an 
adapted form for the streamlining of the 
B. & O.’s Diesel-electric locomotives and 
its New York train-connection motor 
coaches. A President-type B. & O. steam 
locomotive, streamlined along the lines for 
the proposed new locomotive, will soon be 
placed in service. 


H. S. Air Brake Shown at N. Y. 
Science Museum 


A COMPLETE train brake system of the 
electro-pneumatic high-speed type de- 
veloped for use on fast streamliners has 
been installed in the New York Museum of 
Science and Industry, Rockefeller Center, 
New York, as a further development in 
the “do it yourself” exhibit. 

Visitors who have yearned to run a real 
train may experience something of a thrill 
by pushing a lever controlling the exhibit 
mechanism. The latter controls a minia- 
ture train, modelled after the type which 
uses this type of brake, which, when the 
controls are set, moves along a scale track. 
Below this, a working model of the air 
brake system in nearly full size operates 
in sequence illustrated by arrows. 

A complete diagram of the mechanism of 
the locomotive unit in a typical Diesel-elec- 
tric streamliner has also been located in 
the exhibit. 


Big Railroad Exhibit at New 
York World’s Fair 


ForMaAL contract for the greatest amount 
of exhibit space and the largest single dis- 
play at the New York World’s Fair 1939 
was signed on September 15 by the Eastern 
Presidents’ Conference, composed of the 
heads of 34 railroads, and Grover Whalen, 
president of the Fair. The contract calls 
for the occupancy of 676,888 sq. ft. of 
space in the Transportation Section, upon 
which the combined roads will erect a 
building containing 110,000 sq. ft. of ex- 
hibit space. The rental price is $97,438 
and the fund set up for the construction 
of the building and assembly of exhibits 
amounts to $1,500,000. Within the build- 
ing, the main entrance of which will 
carry out the design of a roundhouse, 
and upon the surrounding terrain, the 
railroads hope to tell the whole story 
of railroading in the United States, from 
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the early days of wood-burning locomo- 
tives to the streamline, motor-driven trains 
of today, and also to portray graphically 
what the traveling public may expect in 
safety, comfort and speed in the years to 
come. Provision will be included for track 
shows and stage spectacles for an audience 
of 4,000. 


C. M. St. P. & P.—Correction 


In THE table of equipment orders and in- 
quiries on page 425 of the September issue 
an order for 1,000 gondola cars of 70 tons’ 
capacity, placed by the C. M. St. P. & P. in 
its own shops, was included. This is in- 
correct in that these cars were included in 
a previous order for 2,022 cars included in 
the Railway Mechanical Engineer table of 
equipment orders and inquiries for May, 
1936, page 242. 


Stokers for Big Locomotives 


Expressing the belief that the use of 
large hand-fired coal-burning steam loco- 
motives in fast and heavy service causes 
unnecessary peril to the life and limb of 
travelers and employees on the railroads, 
Special Examiner Homer C. King of the 
Interstate Commerce Commission, in a 
proposed report to the commission, has 
recommended that it order the railroads 
of the country to equip approximately 
3,500 of their remaining locomotives, used 
in through service, with automatic stokers. 
The case arose in 1930 upon the complaint 
of the Brotherhood of Locomotive Engi- 
neers and the Brotherhood of Locomotive 
Firemen and Enginemen and was directed 
against all the railroads of the country, 
which are subject to the Interstate Com- 
merce Act. Hearings were held in 1931, 
and were then suspended until 1936, when 
they were resumed and completed in the 
early part of 1937, in Washington. 

The report states that while the com- 
plaint as originally filed included all coal- 
burning steam locomotives not mechanic- 
ally fired, the complainants by a statement 
of record which was entered at almost the 
end of the hearings, withdrew their re- 
quest for the installation of stokers on 
passenger locomotives weighing less than 
125,000 Ib. on driving wheels, and consum- 
ing less than an average of 1,800 Ib. of 
coal per hour; and on freight and yard 
locomotives weighing less than 150,000 Ib. 
on driving wheels, and consuming the same 
amount of coal as the passenger locomo- 
tives. 

In tabulating the returns from a ques- 
tionnaire which was sent to all the rail- 
roads and which involved 47,393 locomo- 
tives, the examiner points out that of this 
number, 8,154 were assigned to passenger 
service, 6,831 of them using coal as fuel. 
Of that number, 1,347 were equipped with 
stokers, the vast majority being used in 
through service. The average weight on 
the driving wheels of these locomotives 
equipped with stokers was 209,000 1b. The 
questionnaire also showed that all passen- 
ger locomotives weighing 250,000 Ib. or 
more were equipped with stokers; of 1,018 
weighing between 200,000 1b. and 250,000 
Ib., 532, or slightly more than 50 per cent, 
were so equipped; of 1,570 weighing be- 
tween 170,000 and 200,000 1b., 515, or ap- 
proximately 33 per cent, were so equipped ; 


and of the 4,064 which weighed less than 
170,000 1b., only 125 had stokers. 

The questionnaire also discloses the fact 
that out of the 26,000 freight locomotives, 
about 21,000 used coal as fuel, and 10,160 
were equipped with stokers. The average 
weight of the stoker equipped freight loco- 
motive was found to be about 280,000 Ib. 

After examining the various types and 
weights of locomotives used in both freight 
and passenger service, the examiner comes 
to the conclusion that all passenger loco- 
motives weighing more than 170,000 Ib. 
and all freight locomotives weighing more 
than 185,000 Ib. should be equipped with 
automatic stokers. He goes on to say that 
the weight limits “are, if anything, too 
high,” but he feels that they are “sufh- 
ciently high to avoid the possibility of in- 
cluding any locomotives which may be 
hand fired and operated without unneces- 
sary peril to life or limb.” 

The final question to be discussed by the 
proposed report is that of the cost of the 
application of stokers. The railroads had 
alleged in their answer to the complaint 
that the cost of applying stokers to all 
locomotives would be approximately $115,- 
000,000. The examiner says the record 
shows that the cost of installing a stoker 
is around $3,000. The returns from the 
commission’s questionnaire shows that as 
of February 28 there were not more than 
3,500 locomotives on which the application 
of stokers would be necessary in order to 
comply with the recommendations of the 
examiner. He estimates that the total cost 
of the installation should not be more than 
$11,000,000. Since the cost of maintenance 
of the stoker is approximately one cent per 
mile, the examiner concludes that the ap- 
plication of stokers to the remaining 3,500 
locomotives would be an economical move 
for the carriers in view of the fact that 
the railroads admit that the stoker provides 
for more efficient operation of the engine. 

Examiner King would have the com- 
mission find that in order to prevent un- 
necessary peril to life or limb, and to pro- 
mote the safety of employees and travelers 
upon railroads, no coal-burning steam lo- 
comotives built on or after April 1, 1938, 
which weigh 170,000 lb. or more on 
driving wheels, shall be used in through 
passenger service; and that no coal-burn- 
ing steam locomotives built on or after that 
date, which weigh 185,000 pounds or more 
on driving wheels, shall be used in through 
freight, helper, or transfer service, as de- 
fined in this report, unless equipped with 
automatic stokers, or other mechanical 
means of supplying fuel to the fire; (2) 
that on and after April 1, 1938, no coal- 
burning steam locomotives of the respec- 
tive weights on driving wheels above re- 
ferred to, and used in the services above 
set forth, built prior to that date shall be 
used in said services after receiving class 
3 repairs or heavier, subsequent to said 
date unless equipped with automatic stok- 
ers or other mechanical means of supplying 
fuel to the fire; (3) that on and after 
April 1, 1943, no locomotives of the re- 
spective weights on driving wheels above 
referred to shall be used in the services 
above set forth, unless.equipped with me- 
chanical means of supplying fuel to the fire. 


(Turn to next left-hand page) 
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PERFORMANCE IS PROOF 
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TYPE B 


ROOF of the economic advantages derived from the installation of National 
Type B Spring-Plankless Trucks is evidenced by the wide application to all 
varieties of freight equipment. 


For more than six years National Type B Trucks have provided quickest wheel 
changes, complete flexibility, and ability to keep cars in revenue service over 


longer periods of time. 


NATIONAL MALLEABLE AND STEEL CASTINGS CO. 
General Offices: CLEVELAND, OHIO 


Sales Offices: New York, Philadelphia, Chicago, St. Louis, San Francisco 
Works: Cleveland, Chicago, Indianapolis, Sharon, Pa., Melrose Park, III 


Canadian Representatives: Railway and Power Engineering Corporation, Ltd., Toronto and Montreal 


D. L. Townsenp, formerly with the 
engineering department of The Syming- 
ton-Gould Corporation at Rochester, N. 
Y., has been assigned to the company’s 
Chicago office. 


STEEL & Tuses, INC., a subsidiary of 
the Republic Steel Corporation, Cleve- 


land, Ohio, has opened a branch office in , 


Baltimore, Md., with H. H. Smith in 
charge. 


Ratpo C. Harven has been appointed 
general manager of the eastern division 
of the Gustin-Bacon Manufacturing Com- 
pany, Kansas City, Mo. Mr. Harden, who 
will have his headquarters at New York, 


Ralph C. Harden 


has had an extensive sales and executive 
experience. For a number of years he was 
associated with the Johns-Manville Sales 
Corporation as salesman, insulation and 
packing sales manager, division manager 
and regional vice-president, with headquar- 
ters at Chicago. For the past three years, 


General 


F. S. Rossrns has been appointed super- 
intendent motive power of the Atlantic 
Coast Line, with headquarters at Wilming- 
ton, N. C. 


R. B. Hunt, master mechanic of the 
Florida East Coast, has been appointed 
acting superintendent of motive power and 
machinery, with headquarters as before at 
St. Augustine, Fla., succeeding F. S. Rob- 
bins. 


A. C. ADAMS, superintendent of motive 
power, who has retired after more than 
50 years of railroad service, entered rail- 
way servi-e in 1884 and became a machin- 
ist apprentice on the Missouri Pacific in 
1886. From 1887 to 1906 he became, suc- 
cessively, machinist, enginehouse foreman, 
division foreman and master mechanic on 
the Chicago, Rock Island & Pacific. He 
then served as master mechanic, in turn, 
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Supply Trade Notes 


he has served as a general department sales 
manager with the United States Rubber 
Products, Inc., New York, 


THE PITTSBURGH TOOL-KNIFE & Manu- 
FACTURING Co., Pittsburgh, Pa., has moved 
into its own newly equipped plant at 75-81 
Sycamore street, Etna’ P. O., Pittsburgh, 
Pa. A new office building was erected, 
adjoining the main plant. 


THE partnership Thomas Prosser & Son, 
heretofore consisting of Richard Prosser 
and Roger D. Prosser, doing business at 
15 Gold street, New York, has been dis- 
solved by the death of Richard Prosser 
on July 12. Roger D. Prosser will con- 
tinue to conduct the business of that part- 
nership under the name of Thomas Pros- 
ser & Son at the same address. 


Howard V. Harprnc has become asso- 
ciated with Lukenweld, Inc., Division of 
Lukens Steel Company, Coatesville, Pa., 
as district sales manager in the metropoli- 
tan territory with headquarters at 120 Lib- 
erty street, New York. John McC. Lat- 
imer has been appointed exclusive repre- 
sentative of Lukenweld in Western Penn- 
sylvania territory, with headquarters in 
the Koppers building, Pittsburgh, Pa. 


R. B. Poue, who has been appointed 
chief engineer of the American Brake 
Shoe & Foundry Company, New York, as 
noted in the September issue, is a gradu- 
ate of the University of Kentucky. In 
1915 he received his master of science de- 
gree in railway mechanical engineering 
and electrical engineering from the Uni- 
versity of Illinois. After a short special 
apprenticeship on the Chicago, Rock Island 
& Pacific, he entered the inspection depart- 
ment of the American Brake Shoe & Foun- 
dry Company in 1916. He was on leave 
during 1917 and 1918 to serve in the United 
States Army Signal Corps and Bureau of 


Personal Mention 


for the Chicago, Burlington & Quincy, 
the Delaware, Lackawanna & Western, and 
the New York, New Haven & Hartford. 
From 1911 to 1914 he was superintendent 
of motive power of the Spokane, Portland 
& Seattle and during 1915 was engaged in 
the supply business. Mr. Adams became 
master mechanic of the Seaboard Air 
Line in 1916-1917 and superintendent of 
shops of the New Haven at Readville, 
Mass., in 1917. From 1918 to January 1, 
1921, he was a member of the Railway 
Board of Adjustment No. 2, U. S. Rail- 
road Administration, at Washington, D. 
C., and on January 1, 1921, became super- 
intendent of motive power of the Norfolk 
Southern. 


James H. Wirson, who has been ap- 
pointed assistant chief mechanical officer 
of the Norfolk Southern at Norfolk, Va., 
succeeding A. C. Adams, entered railroad 
service in 1902 as a machinist apprentice 


Aircraft Production, at Buffalo, N. Y. 
Returning to the American Brake Shoe & 
Foundry Company in 1918, he was engaged 
in inspection and operation work, later 
serving as superintendent of its Burnside 
plant. Mr. Pogue was transferred to the 
experimental department in 1927, and was 
appointed assistant chief engineer in 1920, 

Rosser L. Wilson, the newly appointed 
assistant chief engineer of the American 
Brake Shoe & Foundry Company, was 
graduated from Purdue University in 
1925, with a mechanical engineering de- 
gree. He assisted from 1925 to 1931 in 
conducting the A.R.A. power brake inves- 
tigation, two years of this time being spent 
with the test train on the Pacific Coast. 
Mr. Wilson joined the American Brake 
Shoe & Foundry Company in 1935. 

Wallace B. Sutherland, assistant to the 
chief engineer, has been in the service of 
the American Brake Shoe & Foundry 
Company since 1913. He began as junior 
draftsman and in 1920 became chief drafts- 
man. Since his association with the com- 
pany his duties have been connected with 
braking problems, 


Obituary 


Miss A. M. KELLy, secretary and as- 
sistant treasurer of the G. M. Basford 
Company, passed away at her home, 1045 
Park Avenue, New York City, on Wednes- 
day, October 6. Miss Kelly was secretary 
and assistant treasurer of the Basford Com- 
Pany since its founding in 1916, and was 
active in its affairs up to the time of her 
death. Prior to her connection with that 
company she was with the American Lo- 
comotive Company and Joseph T. Ryer- 
son & Son. In addition to being secretary 
of the G. M. Basford Company, she was 
also secretary and treasurer of the Loco- 
motive Feed-Water Heater Company. 


on the Seaboard Air Line. He subse- 
quently served in the electrical department 
(Continued on next left-hand page) 
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COMMONWEALTH DEVICES 


COMMONWEALTH 


One-piece Locomotive Beds 


Delta Trailer Trucks 

Boxpok Driving Wheels 
One-piece Cast Steel Pilots 

Cast Steel Ash or Fire Pans 
Waterbottom Type Tender Frames 


Swing Motion Equalized Tender Trucks 


Engine Trucks With Improved Rocker 
Type Centering Device 


Among the factors seriously influencing railroad operating income is the element of 
high shopping and running repair costs of motive power. 
For many years our Engineers have been developing and improving Commonwealth 


one-piece cast steel railroad devices. Their application materially reduces shopping 
and repair costs which are inherently high in fabricated construction. 


At this time, perhaps as never before, conditions make it necessary for the railroads 
to adopt all possible methods and devices that will improve ratios between expen- 
diture and income. 

New or rebuilt power constructed with Commonwealth products will help meet the 
situation by insuring utmost maintenance economies and increased serviceability. 


GENERAL STEEL CASTINGS 
EDDYSTONE, PA. GRANITE CITY, ILL. 
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of the Atlantic Coast Line, and in Octo- 
ber, 1917, became chief electrician of the 
Norfolk Southern. He was promoted to 
the position of chief mechanical inspector 
and assistant superintendent of motive 
power on March 16, 1934, and on Septem- 
ber 1 of this year became assistant chief 
mechanical officer. 


Lester H. Kueck, assistant chief me- 
chanical engineer of the Missouri Pacific, 
has been appointed chief mechanical engi- 
neer. He has been in the employ of this 


Lester H. Kueck 


company for 20 years. Mr. Kueck was 
born on July 20, 1895, at Sedalia, Mo., and 
entered the service of the Missouri Pa- 
cific on April 1, 1917, as general drafts- 
man. From September 21, 1920, to Feb- 
ruary 15, 1924, he served as a general 
draftsman on the Texas & Pacific (con- 
trolled by the Missouri Pacific) at Mar- 
shall, Tex. In 1924 he returned to the 
Missouri Pacific as general draftsman at 
St. Louis, holding this position until Feb- 
ruary 2, 1926, when he was advanced to 
chief draftsman. On September 1, 1935, 
Mr. Kueck was promoted to assistant chief 
mechanical engineer, and held this position 
up to the time of his recent appointment. 


Master Mechanics and 
Road Foreman 


J. F. Hunt has been appointed assistant 
master mechanic of the Pittsburgh division 
of the Pennsylvania. 


ALFRED J. GRAHAM, assistant road fore- 
man of engines of the Pocahontas division 
of the Norfolk & Western, has been ap- 
pointed road foreman of engines of the 
Pocahontas division. 


Frep R. Lirz, electrical engineman on 
the Pocahontas division of the Norfolk & 
Western, has been appointed assistant road 
foreman of engines of the Pocahontas di- 
vision, succeeding Alfred J. Graham. 


Shop and Enginehouse 


M. H. WeEsrtsrook, superintendent of 
shops of the Grand Trunk Western, at 
Battle Creek, Mich., retired on September 
1 after 46 years of service on that road. 


C. E. Mitts has been appointed general 
enginehouse foreman of the Boston & Al- 
bany, with headquarters at Allston, Mass., 
succeeding A. L. Wright. 
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A. L. WRIGHT, general enginehouse fore- 
man of the Boston & Albany at Allston, 
Mass., has been appointed shop superin- 
tendent, with headquarters at West Spring- 
field, Mass., succeeding J. F. Murphy, de- 
ceased. 


Way-anp F. Situ, air brake foreman 
of the Atchison, Topeka & Santa Fe at 
San Bernardino, Calif., retired on Sep- 
tember 1. Mr. Smith entered the service 
of the Santa Fe in September, 1884, at the 
age of 14. 


Purchasing and Stores 


E. L. Fries, special representative of the 
executive vice-president of the Union Pa- 
cific, with headquarters at Omaha, Neb., 
has been appointed general purchasing 
agent, with headquarters at Omaha. 


Cuaries A. KEEBLE has been appointed 
purchasing agent of the Union Pacific, with 
headquarters at Los Angeles, Cal. Mr. 
Keeble was born on March 2, 1899, at Los 
Angeles. After attending Occidental col- 
lege, he entered railway service in Janu- 


Charles A. Keeble 


ary, 1918, with the Southern Pacific. He 
entered the service of the Union Pacific in 
the stores department in 1919, and on Sep- 
tember 12, 1922, was assigned to the chief 
engineer’s office. On January 1, 1923, he 
became connected with the purchasing de- 
partment, where he advanced through 
various positions until September 1 of this 
year, when he became purchasing agent. 


Obituary 


Frep JACKSON, master mechanic of the 
Lehigh & Hudson River Railway, died on 
September 16 at his home at Warwick, 
N. Y. 


Grorce WHITELEY, superintendent of the 
motive power and car department of the 
Canadian Pacific, with headquarters at To- 
ronto, Ont., died on September 29. 


CuHartes S. BRANCH, master mechanic 
of the Alton, with headquarters at Bloom- 
ington, Ill., died at his home on September 
5, following an emergency operation for 
appendicitis performed a week previously. 


C. O. Davenport, master mechanic of 
the Chicago, Burlington & Quincy, with 
headquarters at Casper, Wyo., died sud- 


denly of a heart attack on September 20 
while standing on the station platform at 
Casper. 


Joun F. Murpuy, superintendent of 
shops of the Boston & Albany at West 
Springfield, Mass., died on August 29. Mr. 
Murphy was born in 1880 at Springfield, 


J. F. Murphy 


Mass. He attended the public and evening 
trade schools, and on May 1, 1898, became 
a helper in the enginehouse of the Boston 
& Albany. In 1902 he was transferred to 
the shops and in 1908 was the first appren- 
tice to serve his time on the B. & A. He 
then became a machinist leader and in 1912 
was promoted to the position of machine 
shop foreman. In 1928 he was appointed 
assistant general foreman of the locomo- 
tive shops, and from July, 1935, until his 
appointment as superintendent of shops 
early in 1936 had been acting superinten- 
dent of shops. Mr. Murphy was one of 
the organizers of the Boston & Albany 
Supervisors’ Clubs. He was always an 
active supporter of apprentice training. 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


E.ectric WATER CooLers.—Electric wa- 
ter coolers for railway application are il- 
lustrated and described in the four-page 
bulletin issued by General Electric, Sche- 
nectady, N. Y. 


Dart Unions.—The catalog published 
by the E. M. Dart Manufacturing Com- 
pany, Providence, R. I., contains data on 
Dart pipe unions and fittings, with color 
illustrations showing the full-bearing, ball- 
joint construction of the unions. 


Hotstinc EguipMent.—Every type and 
modification of Yale hand chain hoists are 
fully described and illustrated in the 40- 
page catalog of the Yale & Towne Manu- 
facturing Company, Philadelphia, Pa. An- 
other booklet of 12 pages is devoted to 
chain hoists, a spare parts list and oiling 
instructions. 
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Remove Stay Bolts speedily 
without damage to Sheets 


TAY bolts are removed at the highest 

speed and lowest cost by oxy-acetylene 
cutting, when this work is performed under 
Oxweld Railroad Service supervision. The 
special methods and apparatus developed by 
Oxweld assure accurate control of the 
“flame-washing” process, thus preventing 
damage to the base metal of the firebox or 
to the shell sheets. 

In many railroad shops, this application 
of oxy-acetylene cutting has been adopted for 
all equipment rebuilding and boiler altera- 
tions, and in similar work where sheets must 
be salvaged and re-used. 


Oxweld procedures for stay-bolt removal 
are typical of the many oxy-acetylene welding 
and cutting methods which Oxweld has 
developed. For assistance in adapting these 
efficient and economical methods to your 
specific shop programs, consult Oxweld. 
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Methods used on the Canadian National for 


Maintenance of Diesel Engines“ 


Tue purpose of this paper is to present the results of 
experience gained in the maintenance of three principal 
groups of rail-car engines of from 200 to 350 hp., com- 
prising 26 units which have run over ten million miles 
in passenger service. These engines were placed in 
service on the Canadian National in 1925, 1927, and 
1930, and even though they include improvements 
evolved over a five-year period, their maintenance prob- 
lems are almost identical. 

Soon after the commencement of Diesel-electric rail- 
car service, it was recognized that the oil-electric car 
offered great possibilities for economical operation and 
high availability, provided a satisfactory program for 
maintenance could be worked out. The lack of experi- 
ence and knowledge on the part of those called upon to 
handle the engines, and of the designer and builder, re- 
garding operating conditions, was a serious handicap in 
the early days. The seniority system, commonly followed 
in railway organizations, sometimes mitigated against 
the selection of the most capable men. Also the loco- 
motive-shop staff had not previously been called upon 
to perform the type of work required in maintaining the 
fine working clearances of the wearing parts. However, 
these conditions have been quite general on railroads on 
this continent and are mentioned here only because they 
had such an influence on the amount and type of main- 
tenance required. 

The most desirable condition is found in large num- 
bers of identical equipment, centrally located, as expert 
supervision can be provided and the staff soon becomes 
accustomed to the new routine. The other extreme is 
found in rail-car service where the units are operated 
over an extremely wide territory, which interferes with 
efficient training and seriously affects availability of the 
equipment due to deadheading to and from a centrally 
located repair point. This latter condition applies par- 
ticularly on the Canadian National, and the maintenance 
methods which follow were developed to cope with this 
situation. All these problems have demanded as much 
attention as the technical difficulties—possibly more. 

The engines to which this paper applies in particular 
are four-cycle direct-injection engines of both British 
and American manufacture, the original research work 
having been carried out by the Wm. Beardmore Com- 
pany at Glasgow prior to 1924 and the later development 
by the Westinghouse Company at their South Philadel- 
phia plant. The crankcases of these engines are of 
cellular type, arranged for separate cylinder liners and 
made of cast steel. The crankshafts are supported in 
main bearings between each cylinder. Collar studs hold 
the individual cylinder heads and liners to the crankcase, 
the main bearings being attached to the crankcase in a 

* Abstracted from the paper “Maintenance of High-Speed Diesel En- 
gines on the Canadian National Railways,” which was presented at the 
semi-annual meeting of The American Society of Mechanical Engineers 
held at Detroit, Mich.. May 17 to 21, 1937, and published in the May, 
1937, issue of the A.S.M.E. Transactions. 


+ Special Engineer, Operation Department, Motive Power and Car Equip- 
ment Sections, Canadian National Railways, Montreal, Canada. 
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Steam-locomotive maintenance 
methods and organizations as 
applied to the repairing of Die- 
sel engines and factors involved 
in the cost of Diesel-engine op- 
eration are discussed herein 


similar manner. The crankshafts are of carbon, nickel, 
and chrome-nickel steel forgings machined all over and 
drilled for pressure lubrication from the main journals 
to the crankpins. Cast-aluminum cylinder heads with 
steel valve seats to accommodate dual inlet and exhaust 
valves are also used on all these engines. Each head 
carries its rocker-arm mechanism and a single atomizer 
which is located at the center of the head where it is 
easily removed. Aluminum pistons, hollow floating wrist 
pins, and forged-steel connecting rods are also features 
of these engines. The development of crank end bear- 
ings for the connecting rods has been of considerable 
interest and will be dealt with later. 

The cast-steel crankcase and underbed of thin section, 
together with rather extensive use of aluminum for such 
parts as pistons, cylinder heads, and gear cases have re- 
sulted in weights between 16 and 24.2 lb. per b.hp. for 
these engines, which is in the lightweight class for rail 
service. The essential particulars of these units, which 


Table I—Principal Proportions of The Diesel Engines 


Minimum Maximum 
Cylinder bore, in. ......... cee cece cence eee 8 9 
Stroke). ins reeset ensen sea tetas ins Bos aaa ies 12 12 
Brake mean effective pressure, Ih. per sq. in..... dil. 82.5 
Maximum cylinder pressure, lb. per sq. in....... 750 800 
Diameter of main bearing, in. ..............05 5.00 5.00 
Length of main bearing, in. ...........0..0000- 3.70 4.65 
Diameter of crankpins, in, ........0.. 00sec eee 4.75 5.00 
Effective length of crankpins, in. .............. 2.29 4.04 
Ratio of shaft diameter to cylinder bore ........ 0.555 0.575 
Ratio of wrist-pin diameter to cylinder bore .... 0.315 0.322 
Ratio of piston length to cylinder bore ......... 1.4 1.9 
Ratio of connecting-rod length to cylinder bore... 2.43 2.21 
Total weight of connecting rod, Ib. ............ 37.94 70.19 
Weight of crank end of connecting rod, Ib....... 26.38 54.09 
Weight of wrist-pin end of connecting rod, Ib.... 11.56 16.11 
Weight of piston, 1b. ....... ce eee eee eee eee 18.19 35.00 
Number of pressure rings ...........0. eee eee 4 6 
Number of scraper rings ........ce sees cece cane 1 3 


were the subject upon which maintenance investigations 
were carried out between 1925 and the present time, are 
given in Table I. These include two columns of figures 
showing the maximum and minimum sizes, weights, and 
conditions. The tabulation of the extremes in Table I 
indicates the design limits of the principal rotating and 
reciprocating parts around which most of the mainte- 
nance problems have centered. 

The first feature of our maintenance consists of daily 
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reports made out to show the fuel, lubricating oil, and 
other ‘supplies used, mileage operated and load hauled, 
together with any trouble experienced during operation, 
and finally the repairs and inspection which are made 
daily. These data are compiled monthly to show the 
average condition obtaining for each car and, as all the 
equipment is included in this report, it permits the in- 
dividual maintainer to compare his performance with 
that of others. This report also shows any troubles 
which occur with such frequency as to warrant investi- 
gation, thus keeping problems in order of their impor- 
tance before the supervising staff. An analysis of these 
records over extended periods of operation also indi- 
cates any inherent weakness which can be remedied in 
new designs. 

In a general way the practices developed are a combina- 
tion of railway maintenance ideas and those used in the 
repair of gasoline engines. Many of the methods em- 
ployed are quite in line with those generally accepted 
in fleet operation of trucks and busses. In fact, much 
inspiration has been drawn from this source when 
grappling with the more difficult problems. In these 
installations engine size and weight have been kept to a 
minimum with the result that provision for successive 
wear and remachining is not generally made to the same 
extent as in steam-locomotive work. One principal dif- 
ference lies in the rather extensive use of welding and, 
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Date ___._July.30,1928. 
Miles ___.92.877_....._ 
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. 


RECORD OF PISTONS AND LINERS 


LINERS 


A z 
BIS. 5 
C | 8.254 6. e24 
A 8.256 | 6.258 | 3 
B [6.2558 1 6,253 | 8. 
[c| 2252 | 


8.256 | 8.252 
8.253 | 8.253 


PISTONS 


8.219 | 8.220 | 8.225 
8.232 | 8.235 | 6.238 
8.215 | 8.212 | 6.219 | 
8.221 | 8.223 | 8.229 
6.231 | 8.235 | 6.241 | 8. 
8.200 | 6.214 
; 8.219 | 8.224 | 8.226 | 8. 
8.230 Te-235] 8.240 
6.215 | 8.218 | 6.217 
8.225 


0.010 0.022 
0.051 0.066 
0.026 0.038 
0.008 0.024 
2 | 0.054 0.055 
0.026 0.031 
8.235 | 8.237 0.010 0.018 
8.218 | 8.219 | 8.216 | 0.050 0.055 


8.223 | 6,225 0.030 0.031 
8.235 | 8.236 | 8.232 


0.017 0.019 


REMARKS 


Ring grooves badly worn 

on all pistons, especially 
on the exhaust side. Lani 
broken between No. l, No.2 
and Ho. 3 ring grooves on 
Ho. 1 piston. 


t 


Dia. of this portion 


Piston 


MONTREAL, QUR., DEO. ,10,1930 

Fig. 1—Record of the rate of piston and cylinder-liner wear 
of late, chromium plating as a means for reconditioning 
wearing parts. Fusion welding, as developed in steam- 


locomotive service, is now being used extensively in 
Diesel-engine repairs and much progress has been made 
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in recent years in the use of the electric arc and acetylene 
flame for the building up of worn parts as well as re- 
pairing fractures. Good results were not obtained in 
this new application without overcoming several tech- 
nical difficulties because the original development on the 
railway had to do with structural-steel plates and boiler 
work in which the metal was quite readily welded. How- 
ever, in the repair end, large varieties of special metals 
had to be dealt with and in many instances heat-treat- 
ment to regain physical properties of the finished part 
became a problem. 

Considerable ingenuity has been required to develop 
successful welds on such parts as pistons, cylinder liners, 
and valve gear. The service engineers of companies 
which supply welding materials have been of great as- 
sistance in the development of suitable welding rods for 
this work and in providing instructions for their satis- 
factory use. This process is now responsible for re- 
duction in our maintenance costs and some descriptions 
of unusual repairs by this method are given under vari- 
ous headings which follow. 

Within the last year or so we have been investigating 
the merits of hard chromium plating in an effort to lower 
the rate of wear on certain parts and also as a means 
of regaining the original size where possible. Worn 
surfaces on pins and journals of crankshafts, wrist pins, 
cylinders, and various other small parts have been built 
up with chromium and satisfactorily salvaged. This type 
of plating must not be confused with the decorative plat- 
ing which is used more or less in the form of a lacquer 
to preserve the copper-nickel plating underneath, as it 
is applied directly to the base metal. We are using thick- 
nesses varying from 0.003 to 0.015 in., depending on 
service conditions. Excessively thick plates are not 
found desirable and, for that reason, the original sizes 
are not always regained. 


Cylinders 


The cylinders in these engines are in the form of rela- 
tively thin tubing, accurately machined all over, and are 
snugly fitted in the crankcase. They are of the wet type, 
being surrounded by cooling water, and the joint at the 
bottom is made by means of rubber rings. 

Our lack of information regarding the rate of wear on 
cylinders and pistons of rail-car engines, some ten years 
ago, resulted in the introduction of a system of recording 
the sizes whenever these parts were dismantled. A copy 
of the form which has been used for recording this in- 
formation is shown in Fig. 1. At first it was felt that 
these records would give us an indication of the direction 
of wear around the circumference of the cylinder and 
possibly lead to’ correction of it. However, there was 
found to be no regularity in this regard, some 60 per cent 
showing maximum wear at right angles to the crankshaft 
and the remainder lengthwise or at some intermediate 
angle. We have been unable, even by painstaking study 
of a great number of measurements, to associate this 
feature with any other detail of engine construction or 
performance. The principal value of this form has been 
in the determination of average rate of wear on cylinders 
of different groups of engines, thereby providing a basis 
for the maintenance program. The comparison of wear 
resulting from the use of different fuels and of different 
cylinder materials has also been gained from these rec- 
ords, and they have also shown the accuracy with which 
replacement cylinders are installed. 

A typical example of the location of maximum wear is 
shown in Fig. 2. This illustration is exaggerated to 
show the details of the worn portion. Although the wear 
is always greatest at top dead center, it is rather unusual 
for it to be almost entirely confined to such a short dis- 
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tance from top-ring travel. The wear at mid-stroke is 
always negligible and is only perceptible at bottom dead 
center on these engines. 

What can be accomplished in reconditioning cylinders 
for further operation is, in the main, controlled by the 
number of engines involved. Several factors, however, 
must be given careful consideration, and too much em- 
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Fig. 2—Location of maximum wear on a cylinder liner—Illustration 
exaggerated to show details of the worn portion 


phasis cannot be placed on the value of accurate measure- 
ments of the wear occurring on both the pistons and 
cylinders. The analysis of these data permits important. 
decisions to be made, such as, whether reconditioning will 
be necessary and economical on both of these parts or if 
this attention can be confined principally to the cylinders. 
Where piston wear is relatively low, it is most economical 
to regain the original cylinder size by applying a bushing 
to existing cylinders as in locomotive service, thus avoid- 
ing any necessity for work on the pistons or supplying 
off-size rings. 

Fig. 3, which was drawn from an inspection of a large 
number of forms such as shown in Fig. 1, shows the 
average rate of wear on the three groups of engines 
which we have in passenger service. An analysis of 
cylinder wear on individual engines produces a curve 
showing a gradual increase in wear up to 45,000 to 
55,000 miles and then the wear is accelerated consider- 
ably. The shape of the top curve is more in line with 
the usual individual engine investigations. However, in 
plotting several hundred measurements, it is impossible 
to establish anything but a straight line as being the 
average rate of wear which can be expected. These 
curves are all the result of wear at top dead center on 
mild-steel cylinders which are fitted with aluminum 
pistons, 

_ There are over 150 cylinders of similar type and size 
in service, which has permitted the establishment of sizes 
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both above and below those which were set up by the 
manufacturers. It has been found that M &-in. wear on 
the diameter can be economically tolerated, giving due 
consideration to the increase in lubricating-oil consump- 
tion which results from wear on this part. In recondi- 
tioning, however, steps of 0.025 in. are desirable and 
economical in the reclaiming methods described later. 
It requires about 0.075 in. oversize to clean up properly 
a cylinder worn 3⁄6 in. because of the wear being quite 
eccentric, or otherwise irregular, relative to the center 
line of the cylinder. In establishing these sizes it has 
been necessary, of course, to consider them in relation 
to similar steps on the pistons and the stocking of seven 
sizes of piston rings to suit. In the beginning, existing 
cylinders were bored out and oversize pistons applied. 


Table II—Sizes and Letter Designations for Pistons and 


Cylinders 
Symbol Size 7 Symbol Size : 
A 0.075 in. oversize E 0.025 in. undersize 
B 0.050 in. oversize F 0.050 in. undersize 
Cc 0.025 in. oversize G 0.075 in. undersize 
D Standard size 


Later, as a result of an accumulation of worn standard- 
size pistons, undersizes down to 0.075 in. below standard 
were established. The symbols for size identification, 
which are stamped on both pistons and cylinders, are 
shown in Table II. 

The arrangement does not require the previous size of 
the piston to be removed, but merely the addition of the 
new size. On cylinders, the sizes are stamped on the out- 
side diameter of the collar which extends above the crank- 
case where it can be observed without removal of the 
head on most of the engines. The curvature of this sur- 
face permits easy removal of the previous size symbol 
when the cylinder is being rebored. 

We are also reconditioning cylinders by depositing a 
band of metal on the worn portion for about 3 in. down 
from top dead-center position, with the electric arc. 
The cylinder is cleaned by grinding with a hand grinder 
to remove the surface metal and it is revolved during the 
welding process to keep distortion to a minimum. No at- 
tempt is made to regain the cylinder size by this method, 
but they are bored out about 0.015 in. above the 
original size and ground to 0.025 in. oversize. This 


. means that a cylinder might be worn Ye in., but be 
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Fig. 3—Average rate of cylinder wear in rail-car engines 


returned to service only 0.025 in. larger than previously. 
A section through the upper part of a cylinder which has 
been reconditioned in this manner is shown in Fig 4. 
This enlarged section shows the typical porosity of the 
electric weld. The deposited metal, however, is con- 
siderably harder and more wear-resistant than the orig- 
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Fig. 4—Left: Worn portion of a cylinder repaired by electric welding— 
Right: Cylinder liner chrome plated for about 4 in. down from the 
top-ring travel 


inal cylinder material. The pores possibly are an ad- 
vantage in regard to the retention of lubricant on this 
zone where the high temperatures often interfere with 
proper lubrication. 

Fig. 4 also shows a cylinder liner from one of the six- 
cylinder engines which was chromium plated at the worn 
portion for about 4 in. down from the top-ring travel. 
This was taken while the cylinder was being reground 
after plating. It had been worn about 0.024 in. on the 
diameter and was plated sufficiently to bring it back to 
standard size and about 0.010 in. to clean it up. The 
vertical marks from the original use of this cylinder and 
the ring formed at bottom dead center are noticeable. 
A witness mark of the groove caused by maximum wear 
at the top is just in evidence and was removed during 
the finish-grinding. It is possible to set up these cylin- 
ders by the original surface and the measurements indi- 
cate that the cylinder is within 0.002 in. of the original 
size. The results of this application are not yet available. 
However, it will be watched with particular interest, in- 
asmuch as it has to contend with elevated temperatures 
as well as abrasion. The fact that chromium is particu- 
larly resistant to chemical action of the fuel oil may also 
provide some data in connection with the “corrosion 
theory” which is being discussed so extensively. 

In addition to harder wearing surfaces resulting from 
the various reconditioning methods which have been 
used on mild- and tempered-steel cylinders, some very 
interesting information pertaining to the use of cast iron 
and nitrided steel for this purpose has been developed 
on these engines. 

In the application of cast iron in place of steel, it has 
been necessary to reduce the cylinder size somewhat in 
order to provide sufficient strength, and this may have 
had an influence on the results. We have been unable to 
find a great difference in rate of wear on nickel iron, 
ordinary gray iron, or iron cast centrifugally. Any of 
them, however, appear to wear only about half as rapidly 
as mild steel. The greatest difficulty with the use of this 
metal on these particular engines, which were designed 
for steel cylinders, is in the application within the narrow 
confines of the crankcase. 

Cylinders of nitralloy steel are giving a very creditable 
performance. Tests have been carried out over 259,000 
miles in obtaining comparisons. These indicate that the 
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maximum wear is 0.007 in. in 80,000 miles, which is 
only about one-fourth to one-fifth the amount on mild 
steel in similar service. The attempts which have been 
made to reclaim any cylinders of this material are un- 
profitable because of the difficulty in grinding the ex- 
cessively hard surface. Also the second wear is inferior 
because the surface hardness is removed. 

The pitting of the steel cylinders, as a result of the 
action of the cooling water on the outside, is also a prob- 
lem which has been dealt with in maintenance. Zinc 
and aluminum spraying of some of the cylinders has 
been used to prevent this action in order to continue 
the cylinders in service for a longer period. A certain 
amount of pitting occurs at all times, but usually the 
cylinder is worn to the limits mentioned before serious 
weakness results. A limit of 5%» in. wall thickness, 
measured at the bottom of the deepest pit, has been set 
up for steel cylinders in order to avoid this condition. 
All liners are coated with a corrosion-resisting paint dur- 
ing manufacture or reconditioning to counteract the 


Fig. 5—Left: Piston which had the ring belt machined off, acetylene 
welded, heat-treated and machined—Right: The piston before machining 


attack of the cooling water. No trouble whatever has 
been experienced with pitting on cast-iron or nitrated 
cylinders. 


Pistons 


Of the various wearing parts of these engines, the 
pistons present the most complex problem, and have been 
the subject of considerable study both as to design and 
maintenance. The almost continuous variation in speed 
and load over wide ranges, which has to be dealt with in 
railway traction, makes greater demands on the piston 
than most services. Further, the introduction of alumi- 
num-alloy piston, so essential to these high-speed, light- 
weight engines has tended toward higher lubricating- 
oil consumption—first, because of the varying clearances 
between the piston and cylinder resulting from the previ- 
ously mentioned service requirements; and, second, be- 
cause the comparatively soft aluminum alloy wears more 
rapidly than other piston materials. 

Considerable painstaking work and time have been 
necessary in developing maintenance methods to meet 
these conditions. However, a very satisfactory reduction 
in lubricating-oil consumption and reconditioning these 
parts has followed our efforts and we have been enjoying 
the benefits for several years. 

Of the sand-cast, die-cast and forged-aluminum pistons 
which have been employed since 1925, the forged metal 
is most suitable, as it is stronger, more ductile and wear- 
resistant. It is more expensive, however, because of the 
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more costly process of manufacturing the metal and 
machining this part from the solid forging. 

Wear of the ring grooves in any of the alloy pistons 
appeared as a difficulty early in the operation of these 
engines. It was, in fact, this item which determined their 
useful life. In bringing this factor within reasonable 
limits, it has been necessary to consider the effect of the 
fuel oil as well as the design and metal from which the 
pistons are manufactured. In the early days, fuel specifi- 
cations were written in broad terms to take care of the 
very wide territory in which these engines operated. 
However, it seems that two fuels can have apparently 
identical physical characteristics and yet the reaction on 
the piston from a wear standpoint may be widely differ- 
ent. Improved fuel specifications, which have been 
developed, and the adoption of narrower and diametri- 
cally thicker rings proved helpful. However, there was 
still the necessity for reconditioning the ring grooves. 
Wear on the top grooves has been limited to 0.006 in. 


Fig. 6—Enlarged section of a piston before being acetylene welded 


and when this is exceeded the grooves are machined out 
to take overwidth rings. It has been proved that good 
piston rings in equally good grooves are steps in the 
right direction, and much of our effort has been directed 
toward this end. 

Engines such as these, designed with minimum weight, 
of necessity have the wrist-pin hole somewhat above the 
center of the piston, which has a very limiting effect on 
the width of the lands between the piston rings. This 
restriction does not allow for much widening of the 
groove until the land is altogether too weak and subject 
to breakage. We have, therefore, limited this feature of 
our reclaiming operations to 0.025 in. over standard 
width. The rate of wear on the ring lands remained so 
much greater than that occurring on the rubbing surfaces 
of the piston or wrist-pin hole that there are many pistons 
which could be used further provided the original con- 
dition could be regained at the ring belt. To accomplish 
this, acetylene welding is being employed and, in Fig. 5, 
at the right, is shown a piston which has had the entire 
ring belt machined off and new metal deposited by this 
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method. At the left appears a similar piston after heat- 
treatment and machining. In the investigation prior to 
the adoption of this method, sand-cast and die-cast pis- 
tons were examined both before and after welding, and 
some of the results are shown in Fig. 6. This shows an 
enlarged section of an unwelded piston located in this 
work. This particular one is somewhat worse than 
average regarding porosity. Fig. 7 shows a section illus- 
trating a welded piston, for comparison; this enlarge- 
ment shows the condition of the welded ring belt after 
machining. It will be noted that the porosity even in the 
newly deposited lands is not nearly as serious as in the 
original casting shown in Fig. 6. The strength of 
original and welded lands on pistons was determined 
by the load required to break them off one at a time. 
Typical loads required to break lands off an original 
piston are 35,000, 36,000, and 35,500 1b. while typical 
loads for a welded piston are 60,000, 66,000; and 
64,000 Ib. 

The machining of the outside diameter of the pistons 
has been treated in line with that described for the 
cylinders. The welded pistons are always machined 
down 0.025 in. in diameter which removes any distortion 
caused during the welding process. The wrist-pin holes 
were found to close in slightly under this treatment and 
this is an advantage, since it permits the wrist pin to be 
refitted to standard clearances. 

In connection with newly manufactured pistons of 8 
to 12 in. diameter, it has been demonstrated repeatedly 
that a certain amount of distortion takes place soon after 
they are placed in service, and, in connection with re- 
conditioned parts, this does not seem to be noticeable. 
In the ordinary course of events, pistons which have 
been reconditioned after 75,000 miles have been fitted 
with smaller clearances without any evidence of seizure. 

Diesel-engine crankshafts are handled in a manner 
similar to the pistons and liners in regard to records of 


Fig. 7—Enlarged section of a piston after being acetylene welded 
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wear and sizes. In Fig. 8 is shown a copy of this form 
which is typical of the wear occurring on this part. In 
some studies made several years ago comparisons were 
made between nickel, chrome-nickel, and carbon steels 
for wear resistance, and it was found that there was very 
little choice between them. However, in replacement, 
the trend has been toward alloy steels because of the 
harder bearing surfaces and greater strength. On main 
journals, the wear varies between one and two thou- 
sandths on the diameter in 100,000 miles and the crank- 
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Fig. 8—Form for recording rate of crankshaft wear 


pins show six to nine thousandths during this period on 
the usual run of crankshaft steel. 

The Nitralloy crankshafts which were applied several 
years ago are standing up remarkably well, and, on the 
average, indicate the wear to be about one-sixth that 
usually found. In practically every instance, regardless of 
the type of steel, however, the crankpin wear is four to 
five times that found on the main journals. In recon- 
ditioning crankshafts the practice is to turn the crank- 
pin and journal which is in the worst condition first, 
and then use the size which has been thus established 
for the remaining pins and journals. In this way it is 
not found necessary to establish definite undersizes 
for this part, and in a measure this has extended the 
life of the shafts, as only sufficient metal is removed 
to true them up. 

Very good results have been obtained with a Webber 
tool in turning crankpins. This tool is one of the type 
which is used in the lathe and follows the crankpin 
around in its normal path when revolving on the main 
journal centers. Any pins which are oval are first filed 
to make them round so that the tool will be guided by 
a fairly true surface throughout the entire operation. 
Wooden polishing blocks are employed and fine abrasive 
compounds are used in the final finishing, producing ac- 
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curacy in line with manufacturers’ required tolerances. 
Correcting-Rod Crank Bearings 


One of the problems which developed in the early use 
of these engines, and for which the maintenance staff 
was obliged to find a solution, related to crank-bearing 
failures. This amounted to cracking of the babbitt lining 
in the rod or top half of the bearing which continued 
until most of the babbitt in the high-pressure area was 
loose and broken in small pieces. If this condition was 
not detected, the detached pieces pounded out until they 
interfered with lubrication, causing heating, or the 
bearing shell came down on the crankpin. It was found 
that it did not take long for most of the babbitt to be- 
come loose after the initial crack had formed and it was 
not unusual for loose babbitt to go unnoticed until the 
bearing was removed for inspection. The loose pieces 


Table III—Analysis of Bearing Material 


Babbitt, Lead-bronze, 
Element per cent per cent 
Copper 1.00 77 
Lead 15 
Tin ...... 8 
Antimony 
Arsenie ose ssa ESES E a oTo AITE ahead noose senate 


would, of course, fall out when the bearing was disturbed, 
and renewal was necessary. Cracking never occurred in 
the bottom half of the bearing and the main bearings also 
were practically trouble free. The fact that the babbitt 
metal employed included all the popular tin-base alloys 
and from failures which occurred with several of these 
which were applied under expert supervision, there was 
a strong belief that the loads were too high. To offset 
this, however, a study of the records indicated that some 
bearings operated in excess of 200,000 miles without 
renewal. These, of course, were rather exceptional in 
the early days. However, these rare occurrences indi- 
cated the direction of improvement, and final solution 
of the problem followed. 

Flexing of the bottom end of the connecting rods was 
given attention and, in later installations, bearing sizes 
were increased and the rods strengthened. However, the 
trouble continued and, at one stage of the investigation, 
several methods of babbitting the crank bearings were 
tried. These included babbitting direct on the steel rods 
without the use of shells, and the use of bronze-lead 
combinations which were only partially successful. The 
experience which was gained resulted in some very defi- 
nite ideas regarding the best type of crank bearing for 
railway traction. 

Protection of the crankshaft against damage under 
severe and abusive conditions is an important factor be- 
cause passenger trains must be on time if humanly 
possible. This means that under abnormal conditions an 
engine may be operated without a proper supply of 
lubricating oil, with disastrous results. The development 
of a crank-bearing shell which can be operated after the 
babbitt has disappeared without damaging the shaft is 
the answer. The use of a shell of this type which can 
be easily removed for inspection or replacement, has 
permitted reasonable maintenance and provided good 
protection for the crankshaft. 

As a consequence of the poor results obtained with 
the bearings in the early days and the time required to 
obtain replacements and deliver them to remote parts of 
the railway system, attempts were made to manufacture 
bearings in the railway shops. At first these were not 
very successful, but by the use of special babbitt with 
high lead content, together with improved practice re- 
garding its application, the crank bearings have ceased 
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to be a troublesome feature in maintenance. Lead is 
usually thought of as an extremely soft and ductile 
metal. However, the addition of antimony and arsenic 
gives it a surprising hardness without interfering with 
its antifriction qualities. 

Bronze shells with a phosphorus content were also 
found to be unsuitable and the best results are being ob- 
tained with babbitt, and shells of the composition given in 
Table III. The jig which is employed is made solid in 
order to retain the heat and it is kept between tempera- 
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Fig. 9—Changes in design of connecting-rod crank bearings which 
have increased the service life of the bearings—These bearings are for 
an engine with the following characteristics: 


Diameter of crankpin, in. ....sssosssssossussesessosesrsene 4.75 
Original effective length of crankpin, in. ..............005- 2.043 
l projected area of connecting-rod crank bearing, sq in. 9.7 
Pressure, lb. per sq. in., gas load only .........-.eeeeeeeeee 4,400 
Pressure, 1b. per $q: im., gas inertia c.ssreccssreosanneresres 3,560 
Rubbing speed, ft. per sec. .... sees essence seeccessececes 16.5 
Number of bolts in crank end of connecting rodi ara a eaS se i 
pacity o ricating-oil pump at r.p.m., gal. per min.. . 
Number of cylinders .........ssssosssosenesesssceeesseseoe 6 


Engine speed, r.p.m. ...sesessscoseoossocossocosssossooseo 
tures of 250 and 300 deg. F. The tinning bath is com- 
posed of babbitt containing 70 per cent tin and 30 per 
cent lead solder, maintained between temperatures of 
600 and 650 deg. F. Considerable care is exercised in 
maintaining the babbitt pot at 1,050 deg. F., and the 
molten metal is poured from a ladle previously raised 
to the same temperature. This ladle is of a large size 
enabling a complete pour to be made in one operation. 
The shell is not removed from the jig until it has cooled 
to 225 deg. F. 

During the tinning process the shell is completely im- 
mersed in the bath and left until it has reached a uni- 
form temperature, being removed to coat it with solder- 
ing flux. This, briefly, is the practice employed during 
the process and great care is exercised to insure clean- 
liness and accuracy. 

The rough hammer-and-chisel maintenance methods 
credited to the railway organization no doubt caused 
unnecessary failures, but this same method applied to 
the babbitt of the big-end bearing resulted in a test 
definitely proving the degree of adherence between the 
babbitt and shell. When this chipping test showed that 
there was no tendency for the babbitt to peel away 
from the shell, an almost perfect bond existed between 
the two metals. The feature since that time has been 
only the reproduction of the conditions under which this 
satisfactory bonding occurred, and in this respect the 
human element plays an important part. There is now 
only an occasional bearing which shows trouble on in- 
spection, and the average life of these is well above 
100,000 miles. Most of the engines go from shopping 
to shopping without renewal. 

In the manufacture of bearings, certain slight changes 
were found beneficial. These are illustrated in Fig. 9 
and show the details of a bearing which was one ae the 
worst offenders, together with particulars of the work- 
ing conditions. Fig. 9 shows the original design and 


Mechanical Engineer 


NOVER BER, 1937 


the improvement which has been in successful operation 
for several years. Anchor grooves and oil grooves were 
eliminated and the babbitt thickness has been materially 
reduced. Oil pockets were cut at right angles to the rod 
center line and end collars have been added. 

Bearings of 434 to 5 in. diameter are installed with 
only 0.001 to 0.002 in. clearance, and operate at normal 
temperatures with clearances of ‘0.003 in. 


General 


A certain amount of distortion is found in the main- 
bearing openings of the crankcases after several years 
of service. However, the practice of line reaming the 
main bearings in place, which has been adopted, takes 
care of this. The slight differences in babbitt thickness 
which results from this practice is of no consequence. 
The same type of bearing is used in the mains as in the 
connecting rods previously described. Extremely long 
life is obtained from these. However, in the ordinary 
course of events they are renewed at each general over- 
haul when the crankshaft is reconditioned. In other 
words, these bearings do not wear out but are replaced 
with bearings of smaller size to accommodate the 
reconditioned shaft. 

The reconditioning of aluminum cylinder heads with 
steel valve seats has presented no problems uncommon 
to automobile engines. Occasionally a head will become 
bustion-pressure area, it is repaired by welding. A 
50-lb. hydraulic test of the water space is made follow- 
ing such repairs. Reaming of the seats is required at 
periods of 100,000 miles. Exhaust-valve guides also 
require renewal at this period. 

The four-cylinder engines have been practically free 
from any renewal of parts in the gear cases in spite 
of mileages around 500,000. On the six-cylinder engines, 
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Fig. 10—Cost per car mile for Diesel-electric operation 
During the period shown in this figure the engines were operated an ave- 


rage of 192 miles per day—The letters on the curve refer to Beardmore 
four- and six-cylinder and Westinghouse six-cylinder engines 
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however, this unit becomes noisy at about 150,000 miles 
and will require renewal of gear-case parts at 200,000 
miles. It is likely that the difference in torsional vibra- 
tion is responsible for this, and on some occasions it has 
been noted that early trouble with the gears was asso- 
ciated with an improperly adjusted vibration damper. 

The type of wrist pin with which these engines are 
fitted, which is free to revolve both in the piston and 
the bearing, is very easy to maintain. It is only in the 
last few years that they have required any attention. 
Wear of 0.006 in. is the maximum which has been 
found even after many years operation. This is rather 
surprising as the loads on this part are high. The wear 
on wrist-pin bosses in the piston and also in the rod 
bushing is relatively low, and the only measure which 
has been taken to regain the original clearances on worn 
parts is in providing 0.005 in. oversize pins by means 
of chromium plating. 

Fuel-injection pumps and atomizers are sent in to a 
central repair shop which is adjacent to a toolroom 
equipped to make adequate repairs. Plungers and valves 
are reduced in diameter 0.003 and 0.005 in. as required, 
and new bushings are fitted. Considerable technique 
has been developed in this work, and lapping of the parts 
which at one time was a tedious job has been cut to a 
minimum. Each pump unit is given a static test of 
5000 Ib. pressure as an initial check for leakage. The 
completed pump is put on an operating test and the fuel 
quantities balanced using the atomizers which are to be 
installed with it. 

Governors, lubricating-oil pumps, water pumps, and 
primary fuel-oil pumps operate over 200,000 miles be- 
tween shopping periods without trouble. Often these 
will go to the third general overhaul before requiring 
much attention. Two or three spare units of each type 
have been provided for protection and are handled sim- 
ilarly to pistons and liners, being repaired at a central 
shop and sent to outlying repair points as occasion 
demands. 

Some further impressions of the average mileage 
which is being obtained from various engine parts under 
the maintenance practices which have been described are 
shown in Table IV. This also shows data relating to 
the limits of wear which are in effect. 

Further details of the more important factors per- 
taining to the cost of maintenance are included in Fig. 
10 for years 1930-1936. The average trend of total cost 
per mile, shown in curve 1, has been downward to 1934 
and has held between 36 and 40 cents per mile since 
then. One of the greatest influences on total cost is 
total miles and, unfortunately, as a recent of alterations 
in train schedules, the runs which have been operated 
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by this equipment are shorter than previously. At one 
time groups of these cars were on runs of 300 miles 
per day and this dropped to 220 miles in 1929 and has 
made a further drop of 13 per cent since. The fact 


Table IV—Maintenance Practice of Diesel-Engine Parts 


Average Type of 


Part Limits of wear mileage repairs 
Crankshaft ....... 0.006 in. out-of-round on)... 250,000 Recon- 
two or more crankpins dition 
Cylinders MOO { Worn between 0.045 and]... 150,000 Recon- 
0.06 in. on diameter dition 
Worn 0.01 in. above top 
ring; 0.006 in. clearance in 
PistONns: sicwsisiwe vier three ring grooves; 0.005 +... 100,000 Recon- 
in. clearance in wrist-pin dition 
hole 
Connecting-rod Clearance maintained be-) .... (No record of 
bearings ........ tween 0.003 in. and 0.004 > ....4 worn out bear- 
in. by adjustment of shims} ... ings 
Wrist pins ...... 1 wora 0.006 in. on mae ... 300,000 Renew 
eter ; 
Exhaust valves .. § Renew when bent, varnedi} ay 75,000 Grind 
or stem worn 0.005 in. 200,000 Renew 
Exhaust-valve A: renew when worn asd ... 100,000 Renew 
guides .......0. in. 
Piston rings aoe f Gap opening increased to)... 75,000 Renew 


Y% in. 


that repair cost has held constant, or been slightly low- 
ered, as shown in curve 2, in spite of this, is very gratify- 
ing. It has been impossible to obtain the cost of engine 
repairs separate from the other mechanical and electrical 
repairs. However, the fact that there has been a general 
improvement in this is seen from curve 3, which gives 
the repairs in per cent of total cost. Last, but not least, 
in curve 4 is shown the very satisfactory reduction in 
lubricating-oil consumption which has resulted from a 
systematic handling of pistons and cylinder-liner repairs. 
Some ideas on depreciation of Diesel-engine equip- 
ment can be gained from our experience. In the first 
place the results after 12 years with the oldest engines 
indicate that an estimated life of 20 years is conservative. 
The possibility of engines of this type becoming obsolete 
or the costs rising to where they are uneconomical after 
extended service is remote. By inexpensive investiga- 
tion, it is possible during overhaul to improve and 
modernize the engines, even within the narrow confines 
of existing crankcases, with beneficial results. Finally, 
by careful records of wear being kept, a systematic 
handling of repairs can be set up which results in a 
lowering and stabilizing of engine-repair costs. Up to 
the present it would appear that depreciation is prac- 
tically taken care of by renewal of the active parts. 
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Application in Car Construction of 


High Tensile Steels’ 


The proceedings of one of the earliest meetings of the 
Master Car Builders’ Association record that in 1871 
that organization passed a resolution calling on the rail- 
roads to build light-weight freight cars for experimental 
purposes. However, it seems that the car builders found 
the design of a practical light weight car a difficult prob- 
lem and not one was constructed during the following 
year. i 

It is interesting to know that even sixty-six years ago 
car-department officers realized that the weight of cars 
was a major factor in economical railroad operation. In 
later years, substantial progress in weight reduction was 
effected by the use of stronger materials and by refine- 
ments in design. Recently, this problem has again as- 
sumed increasing importance due to changing operating 
conditions. In 1920, the ton miles of dead weight and 
of pay load which the railroads hauled in freight trains, 
excluding the locomotive and tender, were approximately 
equal. In recent years, the dead weight has been about 
one and one-half times as much as the lading. In pas- 
senger service, the need for light-weight equipment is 
self-evident to permit economical operation at the high 
speeds that are now being adopted for a large proportion 
of the through trains. Ralph Budd, president of the 
Chicago & Quincy, has stated that, if the weight of all 
passenger and freight cars in this country could have 
been reduced by one-fourth, the saving to the railroads in 
1937 would have been $154,000,000. 

Fortunately, the. railroads now have available a prac- 
tical means of effecting the reduction mentioned by Mr. 
Budd. It can only be done gradually as new equipment 
is obtained or cars are rebuilt, but a good start has al- 
ready been made. In the last three years, over 16,000 
freight cars and 600 passenger cars have been built of a 
new type material especially adapted for car construc- 
tion—namely, high tensile steels. 


Characteristics of High-Tensile Steels 


Before proceeding to discuss the application of these 
materials, it may be well to outline in a few words their 
salient characteristics from the standpoint of car con- 
struction. Briefly stated, the high-tensile steels are a new 
group of materials which, as-rolled, without any special 
treatment, provide a combination of high tensile strength 
and ductility previously available only in heat-treated 
steels. Most of these materials can be readily welded by 
the autogenous process. Some possess superior resist- 
ance to atmospheric and other kinds of corrosion to which 
car equipment is subjected. 

All of these high-tensile steels cost more per pound 
than mild steel, but some now cost no more per unit of 
strength. However, the unit price of the material is 
often a minor factor, as is shown by the fact that light- 
weight high-tensile-steel freight equipment, designed to 
provide strength and life equal to conventional cars, 
costs no more per ton of capacity. 

The savings that can be effected by reduction in the 
weight of cars have been discussed in detail in several 
papers. It has been pointed out that high-tensile steels 
can be used for increased strength and lower maintenance 

* Presented at the Convention of the Car Department Officers’ Associa- 
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By A. F. Stuebing} 


Simple precautions for welding 
and forming high-tensile steels 
— Economies possible by their 
use in the rebuilding of cars 


on the one hand, for weight reduction and savings in 
operating expenses on the other, or in a compromise 
between the two objectives. 

In the majority of cases, the objective sought by the 
application of high tensile steel will be reduction in 
weight, in order that more efficient load ratios may be 
achieved with consequent operating economies. These 
savings usually far out-weigh considerations of reduced 
maintenance and added life beyond the normal term of 
conventional equipment. Most designs of railroad equip- 
ment use high-tensile steels conservatively. Such cars 
provide greater strength, in addition to better load ratios, 
and will have lower maintenance cost and longer life. 

The physical properties of high-tensile steels adapt 
them for use in types of equipment which must with- 
stand unusually severe service, such as mill-type gon- 
dolas, mine cars and dump cars. Even in the case of 
such equipment, it has been found practical to make some 
reduction in weight by decreasing sections in many parts 
of the car structure. 


Design Considerations 


The application of high-tensile steels requires changes 
in practice and introduces some new problems in design 
and construction. It is often difficult to escape the idea 
that bulky members are necessary for strength. The 
opinion has been expressed that center sills, because they 
are subjected to severe shock, should have sections ap- 
proximately equal to those used in standard construc- 
tions, even when built of high-tensile steel. Certainly 
any one who recalls the troubles caused by some of the 
early applications of light-weight center sills, many with- 
out cover plates, made about thirty years ago, and the 
excessive repair costs which they entailed, will agree that 
it is important to have adequate strength in the under- 
frame construction of any car. However, if the strength 
required to withstand the maximum forces can be ob- 
tained with relatively smaller cross-section area, such a 
construction is advantageous. Draft-gear tests, con- 
ducted by actual car impact, have demonstrated that the 
resiliency inherent in the car structure is an important 
factor in supplementing the capacity of the draft gear. 
The greater the amount of this resiliency, the lower will 
be the ultimate force in a given impact. Consequently, 
the use of a smaller cross-section of a material adapted 
to withstand higher unit stresses will result in added 
protection to the car, provided the maximum strength 
of the center-sill construction is adequate. 

Questions frequently arise regarding the reduction 
from the thickness or cross-sectional area of carbon-steel 
parts that is permissible when high-tensile steel of cer- 
tain known physical properties is used. No simple rule 
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can be given for determining the proper reduction for all 
applications. If members are used in direct tension so 
that the stress varies directly with the cross-sectional 
area, the section used may be in the inverse ratio of the 
permissible stress; for instance, if the unit stress is in- 
creased from 16,000 Ib. per sq. in. for carbon steel to 
24,000 Ib. per sq. in. for high-tensile steel, or 50 per cent, 
the area of high-tensile steel required in tension will be 
two-thirds the area of carbon steel and the reduction in 
area and weight will be 33 per cent. However, the con- 
ditions will be quite different in a flat plate subjected to 
bending, as in a car floor. Here the strength varies as 
the square of the thickness and, if the thickness is re- 
duced 33 per cent, the strength is reduced 55 per cent. 
In that case, the unit stress, instead of being 50 per cent 
more, would be increased 125 per cent. Because of this 
relationship, designers of high-tensile steel equipment 
have, in some cases, used corrugated or buckled sheets, 
or have reduced the unsupported area of flat panels. 

Similar problems are encountered in the design of col- 
umns, girders and other elements of car structures. How- 
ever, the basic principles for the proper application of the 
high-tensile materials have been developed and provide 
a sound basis for reliable and economical design.* 

The protection of cars from corrosion deserves careful 
consideration, irrespective of the type of material used. 
Investigations have proved that atmospheric corrosion 
is chiefly responsible for the deterioration of railway 
equipment. Hence, in the selection of steel to withstand 
corrosion in cars, the most important factor is the re- 
sistance of the steel when exposed to the atmosphere. 
It is true that the most rapid corrosive attack occurs 
when destructive leachings are produced by coal or 
other commodities. None of the metals available for 
car construction offers adequate resistance to the action 
of contact corrosion under these conditions. Cars can be 
built to resist atmospheric corrosion and to give satis- 
factory life under normal service conditions, but it is 
impractical to design them to withstand the abuse which 
they sometimes receive when used as storage bins. How- 
ever, every practical means should be adopted to protect 
freight cars by making them self-clearing and by eliminat- 
ing laps and seams in which dirt and moisture may be 
retained. Marked improvement can often be made by 
minor changes, such as locating parts so that they will 
drain off an overlapping edge and not into a seam, or 
by welding to form an integral construction. Repairs 
necessary because of mechanical damage in present-day 
designs of freight cars have been reduced to a minimum; 
hence, attention to such details as are mentioned above 
is important to produce a similar increase in resistance 
to lading corrosion. 


Forming Characteristics of High-Tensile Steels 


_ From the standpoint of shop facilities, the introduc- 
tion of high-tensile steels need cause little concern. Al- 
though these materials are stronger and therefore require 
more power than carbon steel when working with equal 
sizes, the thicknesses applied are usually decreased to 
such an extent that they can be formed and fabricated 
without exceeding the capacity of machines used for 
similar operations on carbon steel. It seems advisable to 
call attention to the fact that the manufacturer’s rating 
for shop machinery is generally based on mild steel, 
and the maximum size for which a machine is rated will 
not apply to. the stronger high-tensile steels. If machines 
are working near the limit of their capacity, it is advis- 
able to give special attention to the condition of punches, 


* See articles entitled Designing for High 


: ic r Tensile Steels, by H. M. 
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dies and shear blades. Keeping tools sharp and in 
proper alinement will do much to prevent excessive loads. 

In forming and fabricating high-tensile steels, it is 
always advisable to follow the instructions issued by the 
manufacturer. The variations from practices generally 
used for carbon steel may be slight; nevertheless, they 
may be responsible for the success or failure of the oper- 
ation. When shops first undertake to work these ma- 
terials, some important precautions are frequently over- 
looked, and it seems desirable to mention them here. 

Pressed parts should be formed with somewhat larger 
radii than are commonly used with carbon steel. Some 
members which are ordinarily formed cold may need to 
be pressed hot when high-tensile steel is used. All parts 
made of high-tensile steel should be shaped to match 
closely before they are fastened together. It is not 
advisable to pull sections into place forcibly, because 
the material has considerably more spring-back than 
plain carbon steel and the structure is likely to be dis- 
torted due to trapped stresses. High-tensile steel will 
not compress in forming operations to the same extent as 
mild steel and will tend to fold over at pressed corners. 
To remedy this condition, the blank should not be cut in 
the normal manner on a radius to give a constant height 
of flange, but on a diagonal which will reduce the height 
of the flange at the corner. If preferred, a square notch 
may be cut out of the corner and the edges welded after 
pressing. 

In working with high-tensile steel of low alloy con- 
tent, proper control of temperature is generally more 
important than with carbon steel. It is advisable to avoid 
working either carbon steel or high-tensile steel at tem- 
peratures between 300 deg. and 1,000 deg. F. Further- 
more, steel should not be held at temperatures within 
this range longer than necessary. Heating above the 
proper normalizing temperature for the particular steel 
in use should also be avoided. 


Weldability Depends on Analysis of the Steel 


The weldability of high-tensile steel is extremely im- 
portant, because welded construction permits reduction 
in weight, and avoids overlapping seams and joints. It 
also obviates the necessity for the additional rivets re- 
quired for thin sections, and thus lends itself to most 
effective and economical utilization of these materials in 
car equipment. The adaptability of the different com- 
positions of high-tensile steels varies widely. Because of 
this, it is necessary to know that the particular material 
used in a welded structure is suitable for the process to 
be applied. For instance, the operation of spot welding 
consists of melting a small amount of the metal and then 
cooling it almost instantaneously through the critical 
temperatures. If the steel contains a considerable pro- 
portion of hardening elements, a region in or around the 
spot will be made hard and brittle by this process and 
the weld will have low resistance to shock and reversed 
stresses. The values of pressure, time and current giv- 
ing the best results in spot welding are not the same for 
all steels. In a car structure, it is necessary to have 
welds possessing ample strength and endurance; there- 
fore, the welding-machine setting should be adjusted 
for optimum results as determined by physical tests of 
specimens, and not merely for any combination of fac- 
tors that will give a reasonably strong weld. 

The methods of metallic arc welding used for high- 
tensile steels are ordinarily about the same as those used 
in welding carbon steels in connection with high-strength 
electrodes. It is unwise to use uncoated electrodes, 
which will deposit brittle metal of low strength. If this 
is done, the weld will be much the weakest part of the 
structure. 
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Welded underframes were used in 100 Cor-Ten box cars for the Birmingham Southern built by Pullman-Standard Car Manufacturing Co. 


Where mild-steel electrodes are used for welding steel 
containing alloying elements, some of the melted base 
metal is mixed with the deposited metal, thereby increas- 
ing the strength of the weld. The extent to which mix- 
ing takes place depends on the type of joint, number of 
layers, and composition of the base metal. Due to this 
action, coated mild-steel electrodes often produce welds 
of satisfactory strength and excellent ductility. Such 
electrodes may be used except in some cases where the 
thickness of the weld cannot be more than that of the 
base metal and 100 per cent efficiency is required. 

Fabricators have experienced some difficulty in avoid- 
ing buckling of the panels of welded high-tensile steel 
equipment. This trouble is due primarily to the thin- 
ness of the sheets, rather than to their added strength. 
Such buckling does not impair the strength of the equip- 
ment, but it detracts from a pleasing and workmanlike 
appearance. Careful designing will help the shop to 
avoid a wavy appearance in the sheets. An effective 
measure is to reduce the size of the panels, or they may 
be broken up into smaller sections by corrugations, 
which will also add stiffness. If neither of these meth- 
ods is practicable, another alternative is to have every 
large smooth surface curved slightly. 

Attention to minor details in the shop will help to 
insure satisfactory appearance in the finished car. The 
framework on which the sheets are supported should be 
in good alinement, with no irregularities in the surfaces 
to which the sheets are fastened. A slight wave or 
kink, which would not affect a heavy sheet, may cause a 
buckle in a thin sheet. In welding operations, distortion 
can best be prevented by tacking the sheet at some neu- 
tral point, and then working away from it in opposite 
directions. 


Shop Practice Presents No Serious Difficulties 


To avoid the impression that shop practice for high- 
tensile steel involves serious difficulties, it should be said 
that many fabricators have reported that such material 
gave no more trouble than mild steel. A good example 
of the satisfactory manner in which high-tensile steel 
has been applied is the case of the Victorian Railways 
of Australia. When this road first built a high-tensile- 
steel passenger train, no technicians familiar with the 
working of these materials were present and only gen- 
eral instructions regarding shop practice were available. 
The Chairman of the Victorian Railways reported : 

“No difficulty whatever was experienced in the fab- 
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rication and assembly of the Cor-Ten-steel parts. The 
work has included welding, forming (hot and cold, but 
mainly cold), drilling, riveting, etc. Our experience was 
in accordance with the advice you gave us regarding the 
special allowance necessary for greater spring back, and 
this had already been taken care of in the design of the 
forming blocks. 

“Shearing and riveting entailed no more difficulty 
than is normally experienced with commercial mild 
steel. Greater precision was, of course, required be- 
cause of the lighter-gage material. Similarly electric arc 
welding by Cor-Ten electrodes did not present any dif- 
ficulty.” 


Rebuilding with High-Tensile Steels 


The accomplishments of the railroads and car build- 
ers, through the use of high-tensile steel for both new 
and rebuilt equipment, are notėworthy. You are, no 
doubt, familiar with much of the new equipment, but it 
may be of interest to describe briefly an ingenious meth- 
od of increasing capacity adopted by one railroad. The 
hopper-car traffic on this road consists principally of 
coal, ore and coke. Because of the need of large cubic 
capacity for hauling coke, cars of 70 tons nominal ca- 
pacity, 42 ft. long weighing 54,900 lb. and carrying 
3,400 cu. ft., were assigned to this service. Another 
group of cars consisted of 520 50-ton hoppers, 32 ft. 
long having cubic capacity of 2,120 cu. ft. and weighing 
41,000 1b. 

Since the 70-ton cars, when loaded with coke, utilized 
only 65 per cent of the allowable weight capacity of the 
car and developed a total weight on rail of but 155,000 
lb., a study was made to determine the feasibility of im- 
proving the ratio of pay load to tare weight by using 
high-tensile steel construction. As a result of this study, 
the railroad decided to rebuild the bodies of 520 70-ton 
cars, using corrosion-resistant high-tensile steel which 
would permit a substantial reduction in weight, and to 
mount these bodies on 50-ton trucks. The volume of 
the body was increased to 3,925 cu. ft., or 15.5 per cent, 
and the weight of the car was reduced to 41,900 1b. 
The ratio of pay load of coke to tare weight was in- 
creased from 1.82 to 2.92. The trucks required for 
these bodies were taken from the 520 hopper cars of 50 
tons capacity. The bodies of the 50-ton cars were rein- 
forced to provide sufficient strength for 70-ton loads, 
and were then mounted on the 70-ton trucks. In this 
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manner, the capacity of these cars for hauling ore was 
increased 17.6 per cent. Thus the rebuilding of the 520 
cars was equivalent to adding 81 cars for coke and 143 
cars for ore, yet the expenditure, including the added 
cost of the steel and labor, was only five per cent more 
per car than the cost of repairing in kind with copper 
steel, which would have left the cars unchanged and 
would not have afforded the benefits of increased capac- 
ity and more favorable load ratios. 

The example cited above illustrates the possibilities of 
improvements to existing cars by applying high-tensile 
steels either in the complete car body or in individual 
parts. Frequently such changes can be made with re- 
sulting savings in interest, depreciation and mainte- 
nance, especially where, as in this case, the number of 
cars required to handle a given traffic can be decreased. 
In this instance, as in the majority of installations of 
high-tensile steel equipment, the operating aspects are 
most important. The largest saving. produced by re- 
constructing these hopper cars is estimated to be the re- 
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duction in the net out-of-pocket cost of transportation. 
This again emphasizes the fact that the cost of hauling 
the dead weight of freight cars is usually greater than 
the cost of maintaining them. In all, the railroads spend 
annually over one and one-quarter billion dollars to pro- 
vide and transport freight cars. This is an indication of 
the magnitude of the responsibility of the car-depart- 
ment officers, because these expenses are either directly 
determined, or largely influenced, by the types and char- 
acteristics of freight and passenger cars. 

The producers of rolled steel introduced high-tensile 
materials, but it was necessary for the car builders and 
railroads to adapt them to light weight equipment as a 
means for improving the efficiency and economy of rail- 
road transportation. The numerous and extensive in- 
stallations of such equipment, only three years after the 
material which made them possible was introduced, are 
evidence of the initiative, resourcefulness and enterprise 
of the officers of the car department and the railroad 
organizations which they represent. 


Pitting and Corrosion” 


A great deal has been written on the effect of alkalinity 
in boiler waters on corrosion. For the first time the 
results of a comprehensive series of experiments have 
been brought together for publication. 

By alkalinity is meant the total carbonates and hydrates 
as obtained by titrating the water with an acid using 
methyl orange as the indicator. The prime purpose of 
adding alkalies to boiler feed water is to prevent the 
formation of hard scale so that most boiler waters carry 
alkalinity to some extent. Most feed waters have dis- 
solved sulphates and chlorides, which concentrate in the 
boiler as dissolved salts. These salts together with the 
carbonates and hydrates and small amounts of other 
inorganic and organic matter constitute the dissolved 
solids. The dissolved solids are determined by evapo- 
rating a sample of boiler water and weighing the residue, 
or by using an electrical instrument. 

There are several methods of expressing the alkalinity. 
The most common method is to state the total alkalinity 
as determined in the presence of the methyl orange indi- 
cator. Because of the difficulty of using methyl orange, 
other indicators are used. One of the easiest to use 
is phenolphthalein. However, this indicator will only 
show, in most cases, 85 to 95 per cent of the total alka- 
linity depending somewhat on the feed water used and 
the pressure. Others prefer to express the alkalinity as 
a percentage of the total dissolved solids. For example, 
if the total alkalinity was 20 and the total dissolved 
solids were 200, the per cent alkalinity would be 10. 

Some excellent work has been done on corrosion, and 
one of the finest pieces of research was done by Com- 
mander Lyon for the Navy.** His general conclusions 
were (1) small amounts of alkali slightly retard corro- 
sion, (2) increasing amounts increase corrosion until 

* Presented at the Convention of the Master Boiler Makers’ Association 
held in Chicago, Wednesday, September 29, 1937. 

+ Service Engineer, National Aluminate Corporation. 

** “Corrosion of Boilers and of Piping on Ship Board,” by Commander 


Frank Lyon, Journal of the American Society of Naval Engineers,” vol. 
24, 1912, p. 845. 
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Results of corrosion-research 
experiments with feedwater of 
various analyses —The effect of 
alkalinity on corrosion dis- 
cussed 


a maximum rate of corrosion takes place, and (3) fur- 
ther additions of alkalies decrease corrosion until at 
high concentrations of alkali no further corrosion takes 
place. Commander Lyons also found that all alkalies 
do not have the same effect. 

With low chloride content he found that 50 grains per 
gal. of hydrated lime, 80 grains per gal. of soda ash, 61 
grains per gal. of caustic soda, 110 grains per gal. of 
disodium phosphate, 13 grains per gal. of sodium chro- 
mate and 10 grains per gal. of sodium dichromate were 
required to stop corrosion. However, with more than 
25 grains per gal. of sodium chloride present no amount 
of lime, chromates or dichromates would stop corrosion. 

Commander Lyons also concluded that maximum cor- 
rosion occurred with 25 grains per gal. of soda ash or 
19 grains per gal. of caustic soda, or 33 grains per gal. 
of disodium phosphate. 

Experiences have differed on the effect of alkalinity. 
In many cases no corrosion or pitting has been experi- 
enced on railroads where alkalinities were maintained at 
a rather low value. In other cases railroads have had pit- 
ting at low and moderate alkalinities, and in some cases it 
has been found that excessively high alkalinities are re- 
quired to prevent pitting. Because of these varied ex- 
perience several series of experiments were conducted 
to find the effect of alkalinity. 
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The tests were made in boilers operating at 250 Ib. 
per. sq. in., using feedwater at the rate of 1 gal. per hr. 
The experimental boilers hold 0.8 gal. at normal water 
level. Each consists of a vertical drum to which 


is attached the external heating section and return cir- 
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Test apparatus. Left: Boiler and feed pump. Right: Feedwater storage 
and controls 


culation tube. The heat is supplied by a suitable elec- 
trical heating element placed inside a boiler tube 12 in. 
long, which in turn is held securely inside the heating 
section. 

A boiler tube can be withdrawn and inspected for 
scale and corrosion at the end of a test as the outside 
of the boiler tube is the water side, corresponding to a 
fire tube. The heating section and boiler tube are in- 
clined upward from the bottom of the drum at an angle 
of 30 deg. from horizontal. The circulation tube re- 
turns steam and water from the upper point of the 
heating section to the drum. By this means circulation 
of boiler water is obtained. The feedwater enters just 


which was carefully preconcentrated to the desired value. 

These tubes were made of standard 10-20 class A 
boiler-tube steel by welding a flange at one end and a 
plug in the other end, after which mill scale was re- 
moved by grinding with a final working of medium 
emery paper. 

There are a great many factors which influence cor- 
rosion, but the purpose of this whole investigation was 
to find the effect of alkalinity alone when no other fac- 
tors such as scale, organic matter, protected surfaces, or 
oxygen absorbents would interfere. 

The first series of tests was made using a feedwater hav- 
ing the analysis of hardness = 0.0, total alkalinity = 
3.2, chlorides = 4.3, sulphates = 8.5 and oxygen = 
5.5 cc per liter. This feedwater was chosen as being 
similar to water where corrosion was being experienced. 


Table I—First Series of Corrosion-Research Experiments 


Boiler Water Analysis 


H P M Cl SO, D.S. Remarks 

0.0 8.9 10.9 13.1 22 48 Considerable general corrosion 
and some pitting 

0.0 18.0 20.0 28.0 54 103 Considerable general corrosion 
and pitting 

0.0 33.0 36.0 44.0 83 161 Considerable general corrosion 
and some pitting 

0.0 43.0 46.0 59.0 112 221 Considerable general corrosion 
and some pitting 

0.0 53.0 57.0 83.0 164 318 Some general corrosion and 
some pitting 

0.0 58.0 64.0 88.0 174 325 Some general corrosion and 
considerable pitting 

0.0 67.0 69.0 100.0 193 371 Considerable general corrosion 
and pitting 

0.0 73.0 81.0 110.0 203 406 Considerable general corrosion 
and some pitting 

0.0 82.0 89.0 122.0 234 448 Some general corrosion and 
pitting 

0.0 95.0 104.0 141.0 272 522 Some general corrosion and 
pitting 


A feedwater alkalinity of 3.2 was used as this resulted 
in a boiler water having an alkalinity approximately 20 
per cent of the dissolved solids. 

Tests were made at ten different concentrations, with 
analyses and dissolved solids varying between 48 and 
522 grains per gal., as given in Table I, in order to cover 
as wide a range of conditions as possible. 

The general conclusions of this series of tests are (1) 


Left: Boiler tube ready for use. Center: Surface of clean boiler tube. 
Right: Tube corrosion with Alkalinity = 20, dissolved solids — 103 


below the waterline. Blowdown is taken 2 in. below 
the surface. 

These boilers are operated by automatic devices which 
control the feedwater pumps, pressure, preheater tem- 
perature, blowdown rate, and evaporation rate at any 
setting desired. 

The feedwater in all cases carried over 5 cc per liter of 
oxygen and was not preheated. In order to eliminate 
experimental errors while the boiler water was building 
up to concentration, the tests were made on boiler water 
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Tube corrosion. Left: Alkalinity — 46, dissolved solids — 221. Center: 
Alkalinity = 104, dissolved solids — 522. Right: Alkalinity — 10.4, 
dissolved solids = 111 


that an alkalinity of 20 per cent of the dissolved solids 
does not prevent corrosion, (2) that at low concentra- 
tions general red corrosion predominated, and (3) that 
at high concentrations pitting predominated. 

The question then arose as to whether or not any 
amount of alkalinity would stop corrosion. To answer 
this question a second series of nine experiments was 
made with feedwater analyses and total dissolved solids 
in the neighborhood of 135 grains per gal., as given in 
Table II, and with the amount of alkalinity in the boiler 
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water varying between 5 and 90 grains per gal. The 
feedwater analysis was chlorides = 4.3, sulphates = 
8.5 and oxygen = 5.5 cc per liter as in the previous 


Table II —Second Series of Corrosion-Research Experiments 
Boiler Water Analysis 


H P M cl CO D.S. Remarks | 

0.0 3.1 5.1 49.9 91 155 Heavy general corrosion and 
pitting 

0.0 7.5 10.4 35.3 63 111 Considerable general corrosion 
and pitting 

0.0 17.3 20.9 31.2 60 119 Decrease in general corrosion, 
increase in pittin, 

0.0 27.5 32.7 38.2 69 144 Decrease in general corrosion, 
increased pitting 

0.0 35.8 40.8 27.2 54 125 Further decrease in general 
corrosion, pitting greatly re- 
duced 

0 49.9 54.0 26.0 57 134 Little general corrosion, some 
pitting 

0. 64.0 71.0 20.5 42 139 Very little general corrosion or 
pitting 

0.0 77.0 85.0 17.0 36 143 No pitting 

0.0 83.0 90.0 17.0 29 140 No pitting 


series of tests, but in which the alkalinity was adjusted 
to get the desired alkalinity in the boiler water. 
The general conclusions from these experiments are 


Tube corrosion. Left: Alkalinity — 20.9, dissolved solids — 119. 
Center: Alkalinity — 54, dissolved solids — 134. Right: Alkalin- 
ity = 71, dissolved solids = 139 


(1) that corrosion and pitting will be prevented if suffi- 
ciently high alkalinity is carried, (2) that the addition of 
alkalinity tends to convert general red corrosion into 
pitting, and (3) that alkalinity will prevent general 
corrosion before it will prevent pitting. 

With alkalinity of 85 and dissolved solids of 143 
there was no corrosion or pitting. Good results were 
also obtained with an alkalinity of 71 and dissolved solids 
of 139. 

These two series of tests brought out a number of in- 
teresting points, but it was felt that the investigation 
should be broadened to determine the amount of alka- 
linity required over a wide range of conditions. 

Further experiments were carried out much in the 
same manner as the previous experiments. The feed- 
water analysis was chlorides = 4.3, sulphates = 8.5, and 
oxygen = 5.5 cc per liter. In addition, sodium carbonate 
and caustic soda were added in equal parts to maintain 
the desired alkalinity in the feedwater. 

This group of experiments consisted of six series. In 
each series the amount of chlorides and sulphates in the 
boiler water was held constant. The boiler water alka- 
linity was low in the first experiment of each series, and 
raised gradually with each succeeding experiment until 
more than enough alkalinity had been added to stop pit- 
ting. The results were consistent throughout, but each 
series of experiments was run twice in that portion 
considered to be the critical range, for complete protec- 
tion. 

One very interesting observation made was that in 
tests with low alkalinity the tubes were always red. As 
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the alkalinity was increased the red corrosion gradually 
disappeared, the tube becoming darker and, in many 
cases, almost jet black. However, pitting persisted until 
sufficient alkalinity had been added. Those tubes on 
which corrosion could be found were covered with a 
jet-black film which was smooth and hard. This film 
was very thin and served to protect these tubes from 
atmospheric corrosion. This region is called the critical 
range. 

The information obtained from the last experiments. 
would justify the additional conclusions (1) that ex- 
cessive alkalinity is required to be sure that corrosion 
does not take place, (2) that as the dissolved solids in- 
crease the amount of alkalinity required increases, and 
(3) that the percentage of alkalinity required is less with 
high dissolved solids than with low dissolved solids. 

The general conclusions obtained from these investi- 


Table III —Conclusions of Corrosion-Research Experiments. 


Alkalinity, 
Grains per Gal. 
Dissolved Saline Salts, 


Grains per Gal. Corroding Non-Corroding 
0 36 39 
40 58 61 
125 78 84 
260 104 108 
310 106 116 
420 118 126 


gations, as given in Table III, agree with the findings 
of Commander Lyons, except that our observations do 
not justify the conclusion that there is a maximum cor- 
rosion rate at alkalinities of 19 to 25 grains per gal. 
This may be explained on the basis that our tests were 
made without scale-forming substances present, whereas 
with scale-forming substances present less corrosion is to 
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The Pitting Lines show the Titrations 
below which itis not sate to rely 
n Alkalinity to prevent corrosion. 
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be expected at low alkalinity where the tubes will be 
covered with scale than at higher alkalinities where the 
tubes will not be so well protected by scale. 

Field observations have tended to substantiate the find- 
ings presented here. 

The author acknowledges the cooperation of Dr. P. G. 
Bird, Research Director of the National Aluminate Cor- 
poration, under whose direction these experiments were 
conducted. 
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Factors Influencing the 


Future of Transportation” 


We have come to be a nation whose industrial enter- 
prise, and every department of national solidarity and 
national life are so closely associated with transportation 
that the two are vitally interdependent. In the past 
twenty years, and particularly during the past decade, 
we have witnessed a remarkable change—one which has 
been of real benefit to the nation but scarcely so to the 
railways. Competition has arisen and projected itself 
into the business of transport with no rational plan and, 
for the most part, with no responsible guidance. The 
result has been a tremendous transport upheaval, with 
competitors striving to broaden the wedge which has 
been driven ever deeper into an expanding traffic volume 
and the railways fighting to arrest the trend with every 
familiar weapon. 

The private automobile and truck on the highway have 
been most active in creating this transport revolution. 
The railways, with the experiences of the recent past 
freshly in mind, can ill afford to permit the airway a 
strong foothold, without challenge, on so much as the 
fringe of mass transport. 


New Standards of Speed and Comfort 


The public has been educated to expect that which it 
demands and it will be served. Forty and fifty years 
ago the railways demonstrated their capacity for high 
speed passenger service yet it is, for the most part, iso- 
lated runs which are recorded. 

From this time forward we may look to no new ac- 
complishments in speed which will not be widely patron- 
ized and progress in one territory must be immediately 
simulated in every other. The railways must provide 
these accommodations or surrender the traffic. With the 
general taste for speed comes the present clamor for 
comfort—comfort in freedom from jolts and bad starts— 
comfort in temperature and humidity—comfort in deep 
and restful upholstery of well proportioned seats—eye 
comfort in the coloring of interior decoration and well 
directed lighting—and comfort in stopping from what- 
ever high speed may be operated in a distance which 
is consistent at once with high scheduled speed, the ulti- 
mate accomplishment in safety, and comfort. 

Given the best of modern tools with which to work, 
the engineman at the throttle and brake valve and his 
supervisors are the men who bear responsibility of main- 
taining railway standards of passenger comfort. Colors 
and fixtures are inert appointments which are or are not 
acceptable when the car is released. Air conditioning 
must be automatically adapted to the average taste be- 
fore it can be considered fully developed. But a loco- 
motive and its train constitute a live and dynamic en- 
tity, responding to the expert hand of the man in the 
cab and the value of all fine appointments are forfeited 
if he is either careless or has not received the careful 
training which is essential for the complete understand- 
ing of the equipment he controls. This knowledge of 
function and operation are indispensable to the proper 
and economical performance of his duty. 

It must not be supposed that ultra-high speed trains will 
not show economic justification. It has been increasingly 


* Presented at the Convention of Railway Fuel and Traveling Engineers’ 
Association, held in Chicago, Thursday, September 30, 1937. 


+ First Vice-President, New York Air Brake Company. 
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Experience of past interpreted 
in relation to modern condi- 
tions—The direction of future 
railway expansion discussed 


realized, during the past few years, that the railways 
possess a valuable asset in being able to offer high-speed 
transport combined with an exceptional degree of safety 
and reliability. Record performances of air travel, rac- 
ing automobiles, and ocean-going liners have all had a 
profound influence on design; and it is beyond dispute 
that the movement towards considerably higher speeds 
on railways has not only resulted in increased capacity 
for sustained high speed, but has advanced thermal ef- 
ficiency at the same time to such a degree as will ul- 
timately benefit all classes of locomotives similarly and 
the psychological effect on railway personnel of the 
presence on the line of these high-speed trains is con- 
siderable. The fact that they must not in any circum- 
stances, be delayed, smartens up the handling of all 
train movements, the irregular or more indifferent treat- 
ment of which might react upon the new services. 

The spectacular in railway achievement, such as the 
appearance, the speed, and the comfort of these newer 
trains, cannot be despised in the influence that it exer- 
cises on the mind of the public. Public patronage is, 
after all, the only sure element on which these develop- 
ments of railway enterprise can be built, and we are 
certain that newer high-speed service of the character 
now being offered, in the attention that it directs to the 
combination of speed, safety and comfort afforded by 
modern railway travel, will prove to be well worth the 
cost and effort it involves. 


A New Basis for Rates Needed 


There is also to be considered the recurrent demand 
for railway freight rate and passenger fare reductions— 
scarcely compatible with increasing costs but none-the- 
less real and requiring the efficient accomplishment of 
the ultimate in operating economies. Since the railway 
transition from a monopolistic to a highly competitive 
industry in the last twenty years, dependence upon a 
level of popular rates and an appealing character of 
service has been emphasized. 

The railway rate question steadily has grown more 
involved in its relation to the balance of transport 
values with each step in the broadening field of trans- 
port competition until the intricacies of the problem it- 
self now challenge the complexities of the railway rate 
structure. Whereas it has been possible, for many years, 
to adjust railway rates to the value of the commodities 
to which they apply, thereby enforcing a reasonable re- 
lationship between cost to the shipper and value of the 
service, the motor truck on the highway has quite ef- 
fectively distorted this relationship. The value of trans- 
port to all shippers has become the least cost for which 
it can be obtained and, where the highway hauler is 
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concerned, the rate which he quotes generally bears some 
definite relationship to the actual cost of the movement. 

“What the traffic will bear,” a rate making basis of 
sound economic background in monopoly, can maintain 
neither its definition nor justification in competition. 
Railway costs are not easily assigned but they unques- 
tionably constitute a tariff base which must be respected 
if competitors are not inclined to adopt the railway plan 
of rate making. The cost of transport by railway can 
be assigned on some reasonable basis more readily, 
probably, than as complete a class rate structure for 
highway operations, embodying all the involved detail 
of the railway system, could be built up and enforced. 
The railway rates could never be applied to highway 
operations with a fixed differential favorable to the high- 
way operations, expecting the motor truck to provide 
the universal service performed by railway. The motor 
truck presents a new problem in its general incom- 
petence. Its methods are the more simple and thus, 
the more readily adaptable to railway use. 


Present Trends Influenced by Early Experience 


A great deal of diligent study and experimentation 
marked the innovations in train equipment and train 
handling methods from the days of the DeWitt Clinton 
locomotive to the introduction of the two-axle trailing 
truck. Cars, roadbed, and terminals were no less affected 
than motive power. The best of the past must be main- 
tained and we can ill afford lightly to dismiss the steps 
leading to the present claim in the matter of safety. 

Modern service presents problems much more com- 
plex than their antecedents but they vary only in de- 
gree and not in their basic properties. New materials 
are available but they must be proved by the same stand- 
ards of suitability which have determined the success of 
prior constructions. The obsolete American type loco- 
motive exhibited capacity for free running and simplicity 
which permitted sustained high speeds and minimum at- 
tention. The Atlantic type possesses many of its virtues 
but this design, too, was threatened when heavier trains, 
resulting more from increased weight per passenger than 
from greater revenue load carried, were substituted for 
those which two driving axles could smoothly set in 
motion. But early railway history taught the desirability 
of limiting the number of driving axles and railway 
mechanical officers have not forgotten their early expe- 
riences but have reluctantly added axles to main-line 
passenger motive power to provide the adhesion which 
trends in train consist compelled. 

There is now observed a movement toward the sim- 


plified types. Two-driving-axle locomotives, with trail- 
ing trucks which are sometimes power equipped, are 
being built for important passenger runs for the first 
time in many years. The Mountain type locomotive for 
passenger work may respond to changes by articulated 
designs of four driving axles for extremely heavy, fast 
passenger service, breaking up the rigid wheelbase into 
two distinct units and duplicating cylinders to retain the 
high-speed mechanical potentialities of the early Amer- 
ican type. Beyond the desire to regain the benefits which 
the past has demonstrated as accruing from the twin-axle 
drive are found tendencies in train consist and service 
permitting fewer axles to meet modern adhesion require- 
ments. The horsepower peak must be developed at high- 
er speed to give economical high-speed performance. 
Since horsepower is defined as the rate of performing 
work and is expressed in terms of foot pounds per sec- 
ond, the higher the speed, the lower must be the pounds 
to be overcome for a given horsepower output. fixed by 
boiler evaporative capacity. This relationship fixes per- 
missible tonnage at high speed and it is further affected 
since the pounds factor in the equation relates to train 
resistance and this, in turn, increases with respect to 
weight as higher speeds are operated. 

A two-axle locomotive can, moreover, be constructed, 
embodying modern practices, which will be, in many 
ways, superior to its predecessor of twenty years ago. 
Higher steam temperatures and higher boiler pressures 
augment the horsepower capacity of a boiler of given 
weight and size. This, in turn makes it possible to use 
auxiliary starting engines successfully on formerly idle 
axles. Feedwater heaters or exhaust-steam injectors 
relieve the burden of heat input required for the evapora- 
tion of each pound of water while valve gear refine- 
ments remove restrictions to the steam flow and provide 
better distribution. The lighter locomotive is a much 
more powerful machine than heretofore and its greater 
power can be applied over a much longer period. All 
these features of the locomotive itself, combined with 
operating tendencies and advance in car-building prac- 
tices, are assisting toward the return of the lighter 
designs and recovering some of the advantages which the 
past has shown to be attendant upon simplicity in con- 
struction, light-weight pistons, rods and crossheads, and 
short rigid wheelbases. 

Passenger cars were progressively strengthened 
through the years in response to public insistence for 
protection against the horrors of early train accidents. 
This was accomplished by adding greatly to their weight. 
Vestibules, non-telescoping car ends, and steel construc- 


“. . . the railways possess a valu- 
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“The train-service staff shares responsibility with railway management” 


tion throughout were successively adopted, increasing the 
weight of the 50-ft. 50,000-lb. coach of 1860 to anywhere 
from 130,000 to 160,000 Ib. for the equivalent, conven- 
tional 70-ft. coach or chair car of the present day. Lim- 
iting values of wheel and axle loading, consistent with 
the speeds and services of the past, have been determined 
and passed on to us for our guidance. Six-wheel trucks 
under passenger cars appeared in 1876, long before car 
weight reached the level of steel construction. Car rid- 
ing qualities were improved by the change while wheel 
loads were reduced to nominal values. 

It is no longer necessary to adhere to massive con- 
struction to achieve the essential degree of security for 
passengers. The lightest of the modern cars of standard 
size weighs from 100,000 to 115,000 Ib. Refinements 
in truck design have shown the way to passenger com- 
fort without resorting to six-wheels and articulated 
construction, 

Advantage has been taken of all these advances in the 
art of car building with too little regard for the burden 
imposed on wheels and axles. The car wheel of today 
is admittedly superior to that of 1900 but resistance to 
wheel defects has been unable to keep pace with the 
increased rigors of the service to which it is subjected. 
Confidence in our ability to meet modern demands with 
modern materials, has perhaps, resulted in our unjusti- 
fiably ignoring the conditions which accounted for rela- 
tive freedom from the wheel defects and axle and bear- 
ing failures in the past. These have multiplied coin- 
cidentally with the simultaneous adoption of high wheel 
loads and greatly increased speeds. 

So long as trains were operated under similar con- 
ditions throughout the country, it was sufficient to assign 
‘a maximum static loading upon a wheel-and-axle assem- 
bly of given journal dimension, particularly since this 
‘loading value had been determined by experience in ob- 
serving the loads under which axle failures were or were 
not recurrent. A static load limit was thus no more 
than an index of capacity rather than a specification of 
stress to which the axle would be subjected and, so long 
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as the speed operated did not exceed a common con- 
ventional maximum and elasticity of the track was uni- 
form, the dynamic loading bore a relation to the static 
figure which was substantially constant. 

The basic limiting static loads, first selected by tlie 
Master Car Builders’ Association, were applicable to 
wheel and axle assemblies installed under freight cars. 
Since the dynamic effects at higher speed were known 
to impose more severe duty in passenger service 
than in freight, despite the improved spring suspension 
systems employed in the former, the various railways 
and car owners arbitrarily selected modifying ratios of 
permissible loading when wheels and axles were in- 
stalled under passenger-train cars. These ratios varied 
from 70 to 85 per cent of the freight values. It is sig- 
nificant that those administrations which adopted the 
lower unit loading have been more successful in meeting 
the modern tendency toward universally higher speed 
than those who were less conservative. 


Direction of Future Railway Expansion 


There is a decline in railway mileage and a further 
decline will be observed and should be invited on the 
grounds of economy and appreciating net revenue. The 
railways of our country embrace approximately one- 
quarter of a million miles of track of which probably 
ten to twenty per cent should be abandoned as no longer 
economically justified. Half the traffic is concentrated 
on about 22,000 miles of line, or less than ten per cent 
of the whole. The administrations operating the re- 
mainder have to survive as best they can on such profits 
as may be derived from handling the other half of the 
traffic. 

The average ton miles of freight hauled per capita has 
increased approximately three and one-half times since 
the figure of 1,280 ton miles was recorded in 1890. This 
is due at once to the greater availability of commodities 
originating at points remote from the regions of con- 
sumption, and to the demand for more merchandise per 
capita, following upon a higher national standard of 
living and greater value represented by the transport 
service performed. The railways alone are accountable 
for the former and they have contributed generously to 
the latter. As long as there were new territories to be 
opened and new reservoirs of natural resources to be 
tapped, enlargement of transport activities was auto- 
matically encouraged and its direction was specified. The 
railway burden was that of providing the facilities which 
would satisfy the transport demand and, if the service 
were available, patronage was assured no matter what 
the type of service might be. 

Further growth must follow a demand which the rail- 
ways themselves create in competition with agencies 
which operate independently of railway management. 
More diligent and strenuous effort must be expended in 
maintaining the economic status and prestige of the 
industry under these conditions and the success of the 
expansion program is no longer solely related to the 
capacities of locomotives, cars and rails but it is the di- 
rect responsibility of railway officers and men, to be 
personally achieved. The train-service staff shares the 
responsibility with railway management since the for- 
mulating of policies would be thoroughly incompetent 
under existing conditions without the full support of 
these in whose hands the economical administration of 
these policies must rest. 

In common with many other branches of railway 
service, the offices of road foremen have been charged 
with duties which are much more complex and exacting 
than those common to them in the past. Each mechan- 
ical detail of the equipment that they supervise presents 
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new problems through refinement of detail. Road en- 
ginemen and firemen must be highly trained specialists, 
equipped with that store of knowledge and sincere loyalty 
which insures proper care of a costly mechanism, the 
nurturing of an increasingly sympathetic attitude on the 
part of the railway patron, and consistent economical 
and precise conformity with difficult schedules. The 
road foreman must be a man of varied capabilities, free 
to educate, free to plan, free to supervise, free to analyze. 
His duties are not confined to the cab and his com- 
petence is not measured by the number of unusual but 
effective schemes of manipulation which he devises, 
sometimes grossly in error. The modern traveling en- 
gineer is truly an administrator of the service who will 
not permit the enforcement of an unnecessary speed re- 
striction and who will weigh, without prejudice, the 
value of mechanical changes which are recommended to 
apply to the locomotives under his supervision. 


Brake Shoes and Signals 


It is only in the recent past, in fact with the intro- 
duction of the Diesel-electric streamlined trains, that it 
has been necessary to depart from the standard brake 
shoe dimensions, 334 in. by 1334 in. which has been 
nationally used in both freight and passenger service for 
both 33-in. and 36-in. wheels. The necessity for change 
has been occasioned by greatly increased braking ratios. 
Always higher in passenger service (90 per cent in full 
service, 60 lb. brake-cylinder pressure; or 150 per cent 
in emergency, 100 lb. brake-cylinder pressure), the new 
trains have adopted values ranging from 160 to 270 per 
cent braking ratio corresponding to 100 Ib. brake-cyl- 
inder pressure. So great has become the concentration 
of pressure upon brake shoes when installed in accord- 
ance with familiar practice that their contact faces rapid- 
ly disintegrate and their effectiveness is diminished. 

Two schemes have been employed to relieve this un- 
due pressure. First, the brake heads have been so con- 
structed as to accommodate two shoes per head, the 
shoe length being modified to adjust the braking surface 
to actual requirements. The other plan requires a single 
long brake shoe affording increased contact area. Pro- 
vided the shoe area is the same in either case, it ap- 
parently matters little whether the shoe is cast in one 
or two parts. Insufficient data are available to warrant 
definite and well founded recommendations. The single 
long shoe breaks in the approximate center immediately 
upon the first heavy brake application and is thereafter 
allowed some measure of freedom in adjusting itself to 
the wheel tread as the double shoe is permitted to do 
upon application. Brake-shoe laboratory dynamometer 
tests show a slight apparent increase in the average co- 
efficient of brake-shoe friction from high speed favoring 
the long shoe. The interrupted face of the double-shoe 
design effectively breaks up the spark stream and is sub- 
ject to less warping. The long shoe is much heavier to 
handle; the double shoe requires double keying. Both 
designs serve satisfactorily in service and there is no 
unified opinion which accepts either to the exclusion of 
the other. 

The special object of the elaborate modern system of 
main-line signaling and control is to enable each train 
to run over the line with as high a degree of safety as 
it would enjoy were it the only train on the track as 
long as the signals show a clear right of way and except 
as restrained by them. If signals are not visible, no speed 
is safe; if clearly visible at all times, any speed is safe 
in so far as the hazard of collision is concerned, provided 
the brake equipment and signal spacing are so coordi- 
nated that a stop within the distance controlled by a 
signal is assured. Signals should then be clearly visible 
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and automatically responsive. The brake should be of 
such capacity that there can be no question with respect 
to the ability of the engineman to stop within the dis- 
tance of track which the signal shows to be unoccupied. 

The greater the signal spacing, the greater is the road 
delay whenever signals display other than clear indica- 
tions. This delay is greatest and most costly for the 
slower movements but affects all trains. For scheduled 
movements, all such delays either interfere with on-time 
performance or require higher top speeds during the 
remainder of the run. To avoid costly respacing of sig- 
nals for high-speed services, with the equally costly de- 
lay which follows, brake equipment types of increased 
capacity are required when the highest current speeds 
are to be exceeded. 


High Speeds Call for New Brakes 


A great part of the railway signaling system in this 
country has been laid out to conform with service stop- 
ping distances and 60 m.p.h. speeds. Each brake type 
is fortified by an emergency feature whereby the 60 
m.p.h. service stopping distance need not be exceeded by 
trains operating at moderately higher speeds. Infre- 
quently used, the emergency capacity is always avail- 
able to enginemen should conditions require a minimum 
stop within fixed signal spacing. 

New conditions are now presented. Modern main- 
line passenger trains are no longer moderately in excess 
of 60 mp.h. In some territories they have almost 
doubled this figure and this has called for complex and 
costly signal arrangements where the conventional brake 
has been retained. Other administrations have utilized 
the brake types which offer the greatest capacity and 
most varied capabilities, adopting the plan which not 
only permanently equips the high-speed trains for high- 
speed service in whatever territory they may operate, 
but conserves the high cost of sacrificing flexibility m 
the operation of all trains, fast and slow, on the one 
hand, and forestalls the necessity for spending vast sums 
for costly addition of aspects on the other. 

The action of a perfect brake would duplicate the re- 
tardation impressed by the force of gravity were an 
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One of six Rocket Diesel-driven trains placed in service on the Chicago, Rock Island & Pacific 


ascending incline with suitable gradual approach sud- 
denly presented in front of a train to arrest its motion. 
An ascending grade affects each pound of train weight 
in the same manner. To produce this effect, there 
should be no delay in securing the retarding force when 
the brake application is initiated. This is accomplished 
by electric propagation of the brake impulse in the HSC 
brake schedule, the latest design of passenger-car brake 
equipment and the one installed in the most modern 
high-speed train equipment. The rate of brake-cylinder- 
pressure build up, which corresponds to the gradual 
approach to our hypothetical slope is adjusted to attain 
the maximum retardation effect at the fastest rate con- 
sistent with comfort of passengers. In emergency ap- 
plications the ideal comfort consideration is sacrificed 
for stopping distance and a pronounced retardation effect 
is felt as the brakes are applied. 

There remains to be considered the rise of the slope 
with which the ideal brake should compare. If the 
speed were sufficiently high and the grade progressively 
steeper as the train proceeded to a stop, the full force 
of gravity, represented by a vertical ascent, could be 
utilized. Wheel sliding would not be a factor. In the 
retardation of trains by pressing brake shoes against 
wheel treads, the limiting rate of retardation is fixed 
by adhesion at the rails. All of the evidence that has 
been collected indicates that adhesion values are prac- 
tically constant as long as wheels rotate without slip- 
page and the coefficient of adhesion approaches or attains 
its static value. This value is, of course, variable with 
rail conditions. 


Will Balanced Braking Become Effective ? 


A constant retarding force will produce a constant 
retardation rate. This is highly desirable in effecting 
emergency stops of minimum length. A constant brake- 
shoe pressure will not assure a constant braking force 
because, under such circumstances, the retarding force 
would follow each variation in the coefficient of brake- 
shoe friction and if the retardation rate were to ap- 
proach the limit of wheel sliding at high and moderate 
speeds, destructive sliding would occur in the low-speed 
range. In recognition of the desirability of limiting the 
retarding force to that which will not cause wheel slid- 
ing, the Decelakron was developed and is used in con- 
junction with the HSC brake to police the retardation 
rate during heavy brake applications. 
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Directly and delicately responsive to the rate of re- 
tardation, the Decelakron functions to reduce brake- 
cylinder pressure as the rate of retardation approaches 
the point of wheel sliding. Although a rate of 3.5 m.p.h. 
per sec. should be a conservative specification, insofar 
as the limitation of wheel-rail adhesions are concerned, 
it has not been found possible to attain this high rate 
satisfactorily with trains yet constructed for the reason 
that the relation between retarding force and weight 
supported has not been reasonably uniform in each of 
the trucks in the train and braking ratios have not been 
sufficiently high to impress this rate in conjunction with 
the low coefficient of brake-shoe friction at high speed. 
Consequently, were a retardation rate of 3.5 miles per 
hour per second to be obtained with existing equipment as 
now braked, it would be required that some wheels and 
some trucks be braked to retard at a much higher rate 
with the probability that wheel sliding would occur. This 
too is a grave defect in the attempt to secure high rates 
of retardation with the more conventional types of 
passenger trains hauled by steam locomotives, particular- 
ly in cases where new trains, embodying light-weight 
cars, are involved. Slack action, when permitted to as- 
sume any high value, aggravates the condition. 

The installation of the HSC brake, embodying the 
Decelakron, could not assist in such circumstances. It 
is quite natural that the greater the proportion of total 
train weight represented by the locomotive, the greater 
will be its effect in prolonging the stop. When light- 
weight cars with correspondingly light unit brake-shoe 
pressure are included in the train consist, the moderate 
shoe pressure provides the high coefficient of brake-shoe 
friction which still further unbalances retardation forces 
with respect to the weight supported. As long as a 
uniform braking ratio is specified for all passenger-train 
cars to be employed in connectional services, those cars 
which present the lightest wheel loads will be actually 
braked at a higher level and will, therefore, be especially 
susceptible to wheel sliding. Introduce slack action, 
which momentarily reduces speed and permits the co- 
efficient of brake-shoe friction, to assume a high value 
approaching a static condition, or an uneven and rigid 
track surface, such as that characteristic of a frozen 
roadbed and the destructive sliding of wheels is certain 
to result. 

The time has come when the specification of a “stand- 
ard” braking ratio is not enough. Attempt toward bal- 
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anced braking has been made in the high-speed Diesel- 
electric trains and without the approach which has been 
witnessed to date, the high brake performance recorded 
could never have been realized. No one is prepared to 
state the upper limit of locomotive and tender braking. 
It is a safe prediction to prophesy the abandonment of 
the use of full-flanged brake shoes on all wheels, includ- 
ing drivers, but the level of braking which can be im- 
pressed on steel-tired wheels is unknown. An experi- 
mental progressive increase is desirable and necessary if 
this type of motive power is to compete successfully 
with the low-wheel, Diesel-electric power unit and dis- 
play the same degree of safety as measured in terms 
of stopping distance. 


New Attitudes Needed 


Despite our predictions that the future of transport 
is revealed to us, that things to come can be foretold 
with reasonable accuracy, we must, of course, continue 
to watch with intelligence for the unfolding of our 
prophecies—still more for the startling and spectacular 
developments of which we are assured and which must 
necessarily invigorate our every thought and action. A 
single record shattered hastens the day when our pro- 
jected plans are realized and translated into daily pro- 
cedure. We are truly in doubt with respect to the time 
of accomplishment 

Marked advance in transport speed awaits new atti- 
tudes in this vast industry. It is no less true today 
than in the first of the nineteenth century when steam 
ushered in its first remarkable change. Faster travel 
was then the result of chance discovery. Today, many 
men are actively engaged in serious study of further 
improvement which will satisfy a demand which was 
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not insistent when Newcomen, Watt, Trevithick and 
Stephenson aroused the world with their researches in 
the power of steam and its application to land transport. 
It is true that further advance hardly can be expected 
to multiply many times the best performance of the 
present by any revelation which will, at once, render all 
which has gone before completely obsolete. The higher 
the speeds attained, the more difficult further improve- 
ment becomes. A great deal is demanded of us and 
the people of our country will be served. 

Without vast mechanical achievements there could be 
no progress as we know it. Transport would be re- 
stricted as in the days of the Caesars. But power alone 
can never build an industry. The enlargement of our 
great railway system was, at the time of its greatest 
activity, fifty years ago, a capital transaction in human 
affairs; as such it has kept its place in history—as such 
it will maintain itself while this nation is commercially 
and socially prosperous. The scene and the actors have 
owed nothing to dramatic effects for their profound 
influence upon the nation. The worth and the force rest 
wholly in the wisdom, the courage, and the faith they 
displayed. 

The cardinal elements which enter into the value of 
so great an enterprise are few and by no means recon- 
dite. The infinite variety of discordant elements of 
temporary significance are often less clearly discernible. 
It is often easier to map the path of transport progress 
over a period of years, paralleling and keeping pace 
with social advance, than to trace its intermediate devia- 
tions. The vision of the farthest goal which we can 
conceive must be constantly before us if we are not to 
be misled in the direction of current forces. There are 
no casual tasks in railway service if the traditions which 
we have inherited are to be preserved. 


Steam-l'urbine Locomotives’ 


There are, as nearly as can be determined from latest 
reports, four steam turbine-driven locomotives in road 
service. Three of these locomotives are being operated 
in Sweden and one in England. They were all built 
under the Ljungstrom patents and are of the non-con- 
densing type. The general design is practically the same 
as for the standard reciprocating locomotives in the 
countries in which they are being used except that the 
steam cylinders are replaced by a steam turbine having 
its shaft at right angles to the longitudinal center line 
of the locomotive. 

This turbine shaft is fitted with a pinion which drives, 
either direct or through an intermediate gear, a main 
gear on a jack shaft which extends across the front of 
the locomotive, under the smokebox. 

The direct drive, (pinion to main gear) drives the 
locomotive in one direction, and the drive from the 
pinion through the intermediate gear to the main gear 
drives the locomotive in the opposite direction. 

Discs are located on the ends of the jack shaft and 
are spaced laterally the same distance apart as the driv- 
ing wheels on the locomotive. Crank pins are located 


_* Presented at the Convention of the Railway Fuel and Traveling En- 
Gineers’ Association, held in Chicago, Wednesday, Sentember 29, 1937. 
t Chief Mechanical Engineer, Chicago & North Western. 
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on the outside faces of these discs and carry the front 
ends of the main rods which extend backward to the 
main crank pins on the driving wheels in the usual 
manner. 

The general construction of the Swedish locomotives 
is shown in the Railway Age issue of April 17, 1937, 
page 682, (photograph only) and that for the English 
locomotive in the February, 1936, Railway Mechanical 
Engincer, pages 53 and 60. 

The service obtained from these four locomotives has 
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been reported as being quite satisfactory, and we under- 
stand that in Sweden at least, it is expected that more 
of them, of practically the same design, will be built 
in the near future. 


Turbine Locomotives Designed for Service 
in This Country 


About the middle of last year, a 5000-hp. two-unit 
steam turbo-electric-condensing locomotive was ordered 
by the Union Pacific from the General Electric Com- 
pany, as covered in the 1936 report of this committee. 

We had hoped that this locomotive would be com- 
pleted and in service so it could be covered in this year’s 
report. Work on its construction, however, has been 
considerably delayed, but it has been reported that it 
will be completed and ready for test and regular service 
in the near future. 

We understand that this locomotive is to be built in 
two units, each 90 ft. 10 in. over pulling faces of coupler 
knuckles and to weigh about 530,000 lb., or a total of 
1,060,000 lb. for tne complete locomotive ready for 
service. Each unit is to be of the 4-6-6-4 type and to 
be of 2500 hp. capacity, making a total of 5000 hp. for 
the locomotive. 

Each unit is to have a high-pressure boiler to furnish 
high temperature steam to a compound steam turbine 
which will be geared to an electric generator which will 
in turn furnish electric current to the six motors on the 
six pairs of driving wheels. The boilers are to be en- 
tirely automatic and burn bunker “C” fuel oil. 

Air-cooled steam condensers are to be used to con- 
dense all the exhaust steam from the main turbine and 
also from small turbines used to drive the auxiliaries. 
We understand that each unit will have a starting trac- 
tive power of 80,000 1b., making a total of 160,000 Ib. 
for the locomotive. 

The two units are to be arranged so they can be oper- 
ated as one locomotive or as separate units. The maxi- 
mum operating speed will be 110 miles per hour. A 
complete description of this locomotive and all its de- 
tails will probably be given in the technical press as soon 
as it goes into actual service. 


Experience Obtained from Actual Service 


The most outstanding favorable feature of the service 
obtained from the steam turbine-driven locomotive is 


Early Ljungstrom turbine locomotive built in Sweden for service in 
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its steady, smooth and vibrationless operation. This 
results in reduced damage to the locomotive itself and 
to the roadbed, and consequently reduces the cost of 
maintaining not only the locomotive but also the track, 
bridges and entire roadway. This is because there are 
no reciprocating parts in the driving gear of the tur- 
bine-driven locomotive and, therefore, no dynamic aug- 
ment generated by counterbalance weights as is produced 
in the reciprocating engine-driven locomotive. 

One very definite unfavorable fact in the details of 
the operation of steam turbine-driven locomotives has 
been brought out in the service obtained from them in 
both Sweden and England. This fact is that during 
starting and low speed operation, the steam consump- 
tion is very high and, therefore, the efficiency of the 
locomotive is very low, and if there is frequent starting 
and a considerable percentage of the time consumed in 
low-speed operation, the high steam consumption dur- 
ing this period more than offsets the benefits derived 
from the low steam rates obtained when the locomotive 
is being operated at higher speeds. 

One manufacturer of steam turbines for locomotives 
in Europe has resorted to a modified form of turbine 
blade in an effort to flatten the steam-rate curve and 
obtain lower steam rates during both low-speed and 
high-speed operation, and thus in a measure overcome 
the unfavorable conditions referred to above. This style 
blade, however, increases the steam rate for intermediate 
speeds and in effect, “robs Peter to pay Paul,” which is 
probably not the best method to improve the over-all 
steam rate and efficiency of the turbine and drive for 
locomotive service. 

The steam turbine-driven and also the reciprocating 
engine-driven locomotive horsepower curves start at zero 
and increase to a predetermined point at intermediate 
speed and then drop off rapidly toward maximum speed 
and are roughly of parabolic form with the axis vertical. 

The inherent characteristics of the steam turbine and 
the relation between the driving wheel diameter and 
piston speed produce this contour of horsepower curve 
for the steam turbine-driven and the reciprocating loco- 
motives, respectively. If a three-speed gear were avail- 
able, similar to what is used in automobile construction, 
it would be very desirable not only for steam turbine 
but also for reciprocating steam engine driven loco- 
motives. 

This construction would flatten the horsepower curve 
and make greater horsepowers available at both low and 
high speeds and provide greater starting tractive power. 
all of which is very desirable. To date, three-speed 
gears, or even two-speed gears, have not been con- 
sidered practical to transmit large horsepowers for these 
two types of locomotives. Electrical manufacturers have 
been confronted with similar problems in the construc- 
tion of electrical equipment for rail service. 

It has been necessary for them to provide a compro- 
mise or considerably modified construction in an effort 
to produce equipment to deliver high starting tractive 
power and a reasonably flat horsepower curve for low 
intermediate and high-operating speeds. This compro- 
mise or modified construction for electric drive equip- 
ment, namely, generators, controllers and particularly 
the motors has resulted in a considerable loss in effi- 
ciency and a lowering of the horsepower output curve. 


Research Work Done by the Committee 


As a means of obtaining greater fuel economy and 
lighter and better operating power units, this committee 
has for a number of years, been endeavoring to de- 
velop and recommend to this association, a steam tur- 
bine-driven condensing locomotive with a transmission 
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of higher efficiency and, therefore, delivering greater 
horsepower at the drawbar for the weight and cost of 
the power unit than can be obtained from either the 
present direct mechanical, or the electrical transmissions. 

The electric transmission, as far.as operating char- 
acteristics are concerned, is very desirable, and is more 
flexible than the direct-drive transmission. 

[The report, which was signed by Chairman L. P. 
Michael, chief mechanical engineer, Chicago & North 
Western, included at this point a detailed description of 
a condensing steam-turbine locomotive with mechanical 
transmission, the principal features of which may be 
summarized as follows.—Editor. ] 

The locomotive is to be moderately streamlined, 84 ft. 
long over couplers, to weigh 500,000 lb. ready for ser- 
vice, have 64,000 lb. starting tractive power, develop 
4,000 hp. on slightly less than nine pounds of steam per 
hp. per hour and condense all of this steam including 
that from auxiliary turbines and use it again as boiler 
feedwater. The boiler is to deliver steam at 1200 Ib. 
pressure and 850 deg. F. temperature to the steam tur- 
bine. 

The boiler is to be of the uniflow, single-coiled-tube 
type, with preheater, evaporator, steam separator drum 
and superheater for steam generation and with a cylin- 
drically shaped burner through which vaporized distil- 
late fuel oil and preheated air is blown and burned on the 
outside of the burner in a short blue flame similar to 
that from a gas plate or Bunsen burner. 

The gases of combustion are to pass radially outward 
from the burner through the evaporator coils, super- 
heater and preheater section of the coiler tube and then 
through a combustion air heater before passing out the 
stack. An efficiency of 85 per cent is obtained with this 
type of boiler which is of a very small and compact de- 
sign and comparatively light weight. 

The steam turbine to be of the impulse-reaction type 
designed for a speed of 8000 r.p.m. at 120 m.p.h. The 
bladed portion of the turbine to consist of two 24-in. 
mean-diameter Curtis wheels in series followed by 18 
stages of reaction blading. 

The steam condenser is to be of the cast-aluminum 
fin-section or, copper-fin-tube type located and forming 
the entire roof portion of locomotive cab the full length 
of the locomotive frame. Eight 9-ft. diameter fans are to 
be used to draw air through ducts at the ends and sides 


of the cab and blow it upward through the condenser. 
The condensation to be drained to a hot well from which 
a triplex pump is to return it to the boiler. 

The transmission of power from the steam turbine is 
to be through a reducing gear from about 6700 r.p.m. to 
1800 r.p.m. at 100 m.p.h. to a driving shaft and through 
a hydraulic coupling, epicyclic traction increasing gear 
at low speeds (the latter to be inoperative at higher 
speeds), then through a reversing gear to shaft driving 
hypoid pinion and gear on each driving axle. 

The locomotive is designed to be operated at 110 
m.p.h. at equal speed and tractive power in either direc- 
tion: The efficiency of the direct driving gearing from 
steam turbine to the rail at the driving wheels is ex- 
pected to be over 90 per cent, or about 15 per cent 
higher than for the electric transmission used with Diesel 
powered or steam-turbine powered locomotives. 

The higher efficiency of direct mechanical driving 
gearing, combined with small sized but efficient boiler, 
turbine and condenser, permit this locomotive to be built 
in one unit, whereas, a steam-turbine powered locomo- 
tive with electric transmission must be built in two units 
and a Diesel-powered locomotive in three units to trans- 
mit the same power at the draw bar. This would indi- 
cate that the turbine-powered locomotive with direct 
mechanical transmission can be built at less than half 
the weight and at slightly more than half the cost of 
the locomotives with electrical transmission. 

The cost of maintaining these locomotives is expected 
to be in direct proportion to the number of units or the 
weight of each type of locomotive. 

One important factor of the operation of these three 
types of locomotives, was brought out by the writer of 
this report. This was that the quantity of fuel oil used 
by each type of locomotive will be such that with the 
higher efficiency and lighter weight of the steam-turbine- 
powered locomotive with direct mechanical transmission 
using furnace distillate fuel at 5 cents per gal. and the 
steam turbine-powered locomotive with electrical trans- 
mission using Bunker “C” fuel at 314 cents per gal. and 
the Diesel engine locomotive with electric transmission 
using Diesel distillate at 51⁄4 cents per gal., the cost per 
horsepower hour at the draw bar, would be practically 
the same for the three types of locomotives, even though 
the Diesel (engine only) had the higher efficiency and 
the turbo-electric used the cheaper Bunker “C” fuel oil. 


Ljungstrom non-condensing turbine locomotives in Sweden—Locomotive No. 71 was placed in service in 1932; Nos. 72 and 73, in 1936 
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EDITORIALS 


A Good Souree 
of Information 


Committees appointed by the mechanical associations 
sometimes have great difficulty in securing information 
which they need in making their studies and reports. 
Moreover, frequently a committee will present a report 
which is far from what it should be, considering the 
fact that more complete and authentic information than 
is included in the report is readily available, if one 
knows where to look for it. 

Officers of the various. mechanical associations and 
members of the technical committees should not over- 
look the fact that the Association of American Rail- 
roads has established a Division of Engineering Re- 
search, under the direction of L. W. Wallace, who 
makes his headquarters at the Chicago office of the 
association. This division has made plans for and is 
aggressively prosecuting research into a number of im- 
portant technical problems. Beyond this, however, it 
is establishing its work on the basis of a service agency, 
with a technical staff to supply information to any of 
the groups which may call upon it. Here, then, is an 
invaluable agency which can be of great assistance to 
committees which may be appointed during the coming 
weeks to prepare reports for next year’s conventions. 


Building a 
Convention Program 


The mechanical associations, most of which resumed 
their activities this year, suffered heavy losses in mem- 
bership during the depression and naturally may be 
expected to have considerable difficulty in rebuilding 
and toning up their organizations for the most effective 
functioning. It must be admitted that, considering the 
fact that they had such a short time in which to pre- 
pare their programs, they made unusually good show- 
ings at this year’s meetings. On the other hand, if they 
are to meet reasonably well the demands that will be 
made upon them, they must put a lot of hard work into 
their future programs, giving more attention to a proper 
coverage of their respective fields and going more thor- 
oughly into details. This will naturally require a high 
type of committee service. 

It is significant that both the Railway Fuel and 
Traveling Engineers’ Association and the Master Boiler 
Makers’ Association kept their committee organization 
pretty well intact during the depression years, and were 
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successful in featuring excellent committee reports on 
this year’s programs. The other associations filled in 
the gap by calling upon experts for addresses on vital 
problems in which their members were interested, and 
through the provision of open forum discussions. These 
devices are excellent, but they cannot, of course, fill the 
place of carefully prepared committee reports. All of 
the associations are faced with the problem of appoint- 
ing well-balanced committees to study and report on 
the more important problems in their respective fields. 
This is no simple task and it must be done immediately 
to insure strong and well rounded-out programs for 
next year. It would seem well, also, after the com- 
mittees are appointed, to give them more or less de- 
tailed instructions as to what is expected of them and 
exactly how to proceed. Many of those who will be 
invited to function on the committees may have had 
little if any experience in such work, and they cannot 
be expected to perform efficiently without some guid- 
ance. 

A good chairman is indispensable, but there has fre- 
quently been much misunderstanding as to the qualities 
of a good chairman. A good chairman is not a man who 
will do all the work himself. Obviously a report pre- 
pared under such conditions will be limited in perspec- 
tive and findings. A good chairman is one who can 
get the members of his committee to co-operate in 
gathering information and in assisting to digest it. 
While the chairman may have to do a large part of the . 
work in finally whipping the report into shape, he must 
have real co-operation from all of his associates. 
Beyond this, however, every member of an association 
should feel a responsibility for furnishing such infor- 
mation as he can to the various committees. 

The task of the executive committee of each of the 
associations is to see that the committee assignments 
are made at once; that the committees are followed up 
from time to time to insure that the work is being car- 
ried forward aggressively; that additional committees 
are appointed to meet any emergencies that may arise 
during the year; and that the reports are available 
early enough so that copies may be made and furnished 
to the members well in advance of the annual conven- 
tion. Only in this way can the most thorough and con- 
structive discussions be held. 

In many instances the members of a committee will 
be so widely scattered that it may be difficult, if not 
impossible, to hold meetings, and a large part of the 
work will have to be done by correspondence. Rail- 
road mechanical department supervisors and foremen, 
like other busy men, are, generally speaking, poor cor- 
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respondents, and unless they make an unusual effort, 
will delay and dally along until the report will finally 
have to be whipped into shape under almost impossible 
conditions, and can hardly be expected to reflect great 
credit upon the organization. This handicap presents 
a very definite challenge for intelligent and earnest 
effort and co-operation. 

The Railway Mechanical Engineer believes in the 
practical value and great importance of the mechanical 
associations. If they function successfully it will not 
only be to the great advantage of the railroads, from a 
dollars and cents and efficiency viewpoint, but it will 
very greatly enhance the positions of the men who are 
responsible for making such records. On the other 
hand, if the members and officers of the associations 
are not willing to make a reasonable sacrifice and make 
a real effort, the railroads and the members will fail 
to profit and the associations will have to be discon- 
tinued because of lack of vitality. Several of them faced 
up to their possibilities in splendid shape this year. Have 
they the ability to keep up the pace over the long run, 
or have they simply qualified as sprinters? 


Co-operation Between 
Mechanical Associations 


In reorganizing the mechanical associations and schedul- 
ing their meetings over a four-day period, with a com- 
mon exhibit, certain inconsistencies developed at the 
recent meeting at Chicago, the elimination of which 
will require careful consideration on a co-operative basis 
between the various organizations. It has always been 
the practice, for instance, for the General Foremen’s 
Association to schedule reports and addresses on both 
locomotive and car repair shop and maintenance prob- 
lems. Obviously there was a certain sound basis for 
this, since many of the general foremen have jurisdic- 
tion over both classes of work. 

On the other hand, the Car Department Officers’ 
Association, which has restricted its activities to the 
car department, has also in the past given much atten- 
tion to car repair shop and maintenance questions, both 
associations thus duplicating their work in part. The 
inconsistency of this was clearly apparent at the Chi- 
cago meeting, when the two associations met in nearby 
rooms, on the same floor of the hotel, at the same time. 
An executive officer of a railroad which had representa- 
tives attending both meetings was rather perplexed, and 
indicated that some of his men were not sure just which 
meeting they should attend at certain times. 

Quite obviously the problem could be solved by re- 
stricting the activities of the General Foremen’s Asso- 
ciation to locomotive shop and enginehouse problems, 
but staggering the meetings of the General Foremen’s 
and Car Department Officers’ Associations so that the 
general foreman interested in both locomotive and car 
matters could attend that part of the car officers’ meet- 
ing in which he was primarily interested; or possibly 
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some way could be found of considering such matters 
at joint sessions. 

Matters relating to management problems, training 
ot workers and public relations are of common interest 
to members of more than one of the associations, and 
here again, the question of scheduling joint sessions is 
worthy of consideration. A study of the programs of 
the four associations which met in Chicago indicates 
the presence of several outstanding speakers on such 
topics, who were listened to by only one of the groups, 
although a joint session of several of them might have 
profited greatly from these addresses. The larger audi- 
ences would also have afforded greater justification for 
the time and attention which these officers gave to the 
preparation of their addresses and attendance at the 
conventions. These matters might well be given seri- 
ous and careful consideration by the officers of the dii- 
ferent associations in planning next year’s programs. 


Wheel Shop Practice 
Needs Checking 


Doubtless no car-wheel shop in the country is so well 
equipped, organized and supervised that no further 
improvements can be made in the methods employed 
for turning out car wheels for freight and passenger 
service. It is equally true that a certain number of 
shops—perhaps more than is generally realized—on the 
other end of the scale, are following wheel-shop prac- 
tices which can be accurately described only by the 
word used in referring to bad eggs when they are bad 
enough. 

Wheel shops in which unsatisfactory repair practices 
are followed include those operated, in some instances. 
by car builders and private car owners as well as rail- 
roads, and usually it is the small poorly equipped shop 
which is the principal offender. In an effort to im- 
prove still further the performance of chilled-iron car 
wheels, the Association of Manufacturers or Chilled 
Iron Car Wheels has recently sponsored a study of 
actual wheel shop practice, which indicates that, in 
many instances, reduced wheel life and possibly even 
failures, charged to design or manufacture, are really 
due to malpractice in assembling the wheels and axles 
in the wheel shop. 

A specific study of conditions in six shops taken at 
random in one important railroad center showed that 
at all of these shops wheels were bored off center in 
varying amounts from 3/32 in. to 3% in. Wheels were 
bored as much as % in. out of true with the flange. 
One five-jaw boring mill was discovered with the bor- 
ing bar .015 in. loose in the housing and only four of 
the five jaws holding the wheel. As the result, wheels 
were bored % in. off center and with two tapers of .005 
in. each, small in the middle of the hub, and .004 in. out- 
of-round. 

Similarly, axles were found turned in worn-out ma- 
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chines with bent spindles and bad centers, resulting 
in inaccuracies of as much as .023 in. taper and .004 
in. out-of-round in journals and wheel seats. Wheel 
presses also were inadequate to do a satisfactory job 
of wheel mounting, in one case there being 10 tons 
difference in reading between the indicating and the 
recording gage, and, in another, a machine equipped 
with a 14-in. ram had a recording gage designed for 
use with a 9-in. ram machine. 

Not all of the difficulty can be charged to inadequate 
machinery, however, as in some instances the wheel 
bores are measured with calipers, thus rendering totally 
ineffective the accurate measurement of axle diameters 
with micrometers. Press tolerances are sometimes esti- 
mated by holding calipers up to a light; wheels are 
gaged at only one place in mounting; wheel sticks are 
used on journals in turning wheels. Additional in- 
formation regarding the results of this inspection of a 
number of car wheel shops will be shown more in de- 
tail in an article in a subsequent issue of Railway Me- 
chanical Engineer. 

The indictment of current wheel-shop practice, pre- 
sented by this study, is, of course, not general, for 
many car-wheel shops, operated by car builders, pri- 
vate-car owners and railroads, are turning out excel- 
lent work. The importance of wheel-shop work, as 
effecting the safety and economy of railway operation, 
is such, however, that in even the best of shops, a com- 
prehensive check of detail shop practices may well be 
undertaken to make sure that no pair of wheels, de- 
ficient in any particular, is permitted to leave the shop. 
Obviously car-wheel shops which are less well- 
equipped and supervised, should in varying degree, be 
improved to meet the requirements of this exacting 
phase of equipment maintenance work. 

The primary responsibility is upon managements to 
furnish adequate wheel-shop machinery and equipment 
and see to it that practices, recommended in the Wheel 
and Axle Manual of the A.A.R., Mechanical Division, 
are religiously followed. It is also the duty of wheel- 
shop superintendents and foremen to impress upon 
their superior officers, both in season and out of season, 
the urgent necessity of installing modern equipment 
and adopting the modern methods without which sat- 
isfactory wheel-shop operation is impossible. 


New Books 


Car BUILDERS’ CYCLOPEDIA OF AMERICAN PRACTICE. 
_ Compiled and edited for the Association of American 
Railroads, Mechanical Division. Published by the 
Simmons-Boardman Publishing Corporation, 30 
Church street, New York. 1,308 pages, 81⁄4 in. by 
12 in. Price: Cloth bound, $5; leather bound, $7. 
The fourteenth edition of the Car Builders’ Cyclopedia 
follows the same general arrangement as previous edi- 
tions. The material is so arranged and indexed that 
reference to the general index or the list of contents 


Railway Mechanical Engineer 
NOVEMBER, 1937 


gives the location of each class of cars or appliances, 
while the complete detailed index embodied in the defi- 
nition section gives a reference to each specific car or 
part. Other indexes—Directory of Products, Trade 
Name Index, and Alphabetical Index—are given in the 
last pages of the book. In the fourteenth edition, how- 
ever, the division into sections has been more clearly 
defined and the arrangement somewhat changed in or- 
der to make the material more readily accessible. The 
list of contents by sections and sub-divisions and the 
alphabetical index to car parts have been improved and 
a summary of the contents of each section has been 
added on the first page of the several sections. The 
Cyclopedia gives definitions and typical illustrations of 
cars, their parts and equipment ; descriptions and illus- 
trations of shops and tools employed in their construc- 
tion and repair, and cars built in America for industrial 
operations and for foreign railroads. New designs of 
cars and appliances in the field of railway car construc- 
tion have been included as far as possible so that this 
edition might contain the latest practices in American 
car construction and equipment. 


How To Make ALIGNMENT Cuarts. By Merrill G. 
Van Voorhis, M.Sc. Published by the McGraw-Hill 
Book Company, Inc., New York. 114 pages, 6 in. 
by 9 in. Price, $2.50. 

The purpose of this volume is to provide the most 
direct instructions on how to make nomographic or 
alignment charts for the solution of engineering and 
other formulas. Major stress is placed on how to handle 
the various types of equations. Theory of construction, 
which is not essential to the understanding of the pro- 
cedure in making the charts, is not interspersed with 
the material but is briefly outlined in the Appendix for 
reference. Graphical construction methods are de- 
scribed wherever practical, along with a mathematical 
method. Examples are given with every type equation 
to demonstrate the detailed procedure for making the 
charts according to the directions provided. 


DizseL PLAN Book AND ENGINE CatTaLoc. Volume 
Two. By John W. Anderson. Published by Diesel 
Engines, Inc., New York. 320 pages, 13% in. by 11 
in. Price $2.00. 

The 1937 edition of this catalogue is an addition and 
supplement to the 1936 edition. It contains a record 
of further accumulations of engine and plant designs, 
of studies of plant installation problems, and of ex- 
perience gained in Diesel engine application. The cat- 
alogue section includes descriptions, diagrams and il- 
lustrations of many sizes and types of engines. The 
plan book section describes different Diesel plants and 
gives reports of studies of individual application and 
installations plus discussions on various special prob- 
lems. This Diesel engine catalog is of particular in- 
terest to railroad Diesel maintenance and operating men 
because of the detail information which it contains on 
the various types of engines and their accessories. 
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Gleanings from the Editor’s Mail | 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 
the course of a month. Here are a few that 
have strayed in during recent weeks. 


Torn Between Two Loves 


Played a dirty trick on the railroads by driving a new car 
home from Flint, Mich., but still am a rail fan, as I did not ride 
any stages on my round trip in crossing the continent. 


More Efficient Car Repair Practices 


You have been hitting the ball, but would appreciate a little 
more for the car department—something in the line of standard- 
izing car repair work and the use of standard and efficient tools. 
Some railroads use different practices at each car repair point, 
although uniform practices would save time and money. Care 
should be taken so that the best methods are adopted. 


Walt Wyre a Help and Inspiration 


I desire to take this opportunity to express my appreciation 
of the articles in the Railway Mechanical Engineer by Walt 
Wyre. There is much of interest in his articles, which, if taken 
advantage of by railroad officials and others, would certainly help 
to lift the load from many roundhouse foremen and other super- 
vising officials on the railroads, since we all know that the im- 
possible is sometimes expected of such officials. 


Mechanical Conventions at Chicago 


I really enjoyed meeting a number of mechanical men and 
looking over the exhibit. I was impressed with the fact that 
there were a lot of serious minded men present. I do think that 
if another such group of meetings is held at one time, there 
could well be some joint meetings, as some of the subjects dis- 
cussed by one association were very pertinent to the delegates 
to another meeting held in an adjoining room, and vice versa.— 
Executive Officer. 


How Can We Compete With Them? 


No one can accuse the Interstate Commerce Commission of 
being very tender-hearted when it comes to dealing with railway 
owners and managements. I wonder if you were as amazed as 
I was at the report of I.C.C. Examiner R. W. Snow, in which 
he recommended for common and contract carrier motor carriers 
as maxima a 60-hour week, or not more than 70 hours in any 
period of eight consecutive days, with limits of 15 hours “on 
duty” and 12 hours “at work” in any period of 24 consecutive 
hours. How can the railroads compete with such common car- 
riers? Remember, also, that the motor transport carriers operate 
over public highways, while the railroads must not only supply 
their right-of-way, but must pay heavy taxes upon it. 
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When He Stopped to Think! 


When your representative was here last month I told him I 
did not care to renew my subscription to the Railway Mechan- 
ical Engineer. In the last few days, however, I have been re- 
viewing back copies and must frankly admit that I did not realize 
until now the benefits I had obtained from them. I decided I 
had better send you my check, which is enclosed herewith, as I 
do not wish to miss any numbers. 


Where Will They Find the Space? 


First, in discussing the mechanical conventions at the Hotel 
Sherman in Chicago last week, he stated that it was the most 
successful and profitable meeting he had ever attended or ex- 
hibited at, not excluding the Atlantic City conventions. He la- 
mented the fact that they had taken such small space at the 
convention and thanked me very much for urging him to be 
there. He said that next year they will have an exhibit that 
will probably steal the show. 


Checking and Repairing Men 


At least one statement made by Vice-President Woodruff in 
his address before the International Railway General Foremen’s 
Association, and reported on page 435 of your October number. 
should have been played up in prominent, black face type. 
“Years ago,” said Mr. Woodruff, “many men were fired—thrown 
on the scrap pile just like broken castings. Now we weld the 
castings and it is part of the foreman’s job to use the same 
principle with his men. The old practice of hiring and firing is 
obsolete. * * * A human being needs checking just the same as 
a locomotive boiler, following up with the necessary repairs.” 
Here is a unique and yet most rational conception of the job oi 
a foreman or supervisor, and yet I wonder how many of us 
recognize it as a vital, or possibly the most vital element in our 
work, I know it gave me quite a jolt when I read it. 


Waste Grabs and Hot Boxes 


The studies to be conducted in the Chicago terminal district 
under the sponsorship of the Bureau of Explosives and the 
Freight Claim Division of the Association of American Rail- 
roads, on the effect of rough handling of freight cars to reduce 
damage to equipment and lading, is timely. No allusion has 
been made to the study of waste grabs from packing in journal 
boxes, which might well be included in the studies, since the 
majority of hot boxes are caused by waste grabs formed in 
terminals. The majority of hot boxes occur from 25 to 50 miles 
from principal terminals. If the sub-committee to be appointed, 
including “representatives of other departments to analyze the 
handling of cars,” will include journal box packers, oilers and 
inspectors familiar with journal box performance, additional 
data on the effects of rough handling in disturbing journal pack- 
ing, jumping of bearings off journals at speeds from five miles 
per hour, upward, will be illuminating, especially to operating 
supervisors, who are still unconvinced that journal box per- 
formance is affected by rough handling. This opportunity of- 
fered in the proposed terminal studies will provide an excellent 
set-up for procuring definite data on potential hot box conditions. 
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THE READER’S PAGE 


More Hot Boxes 
In the Summer ? 


To THE EDITOR: 


Relative to the lubrication of car journals, the rail- 
roads have realized the advantage to be gained by using 
a satisfactory grade of waste and oil. Not long ago it was 
the practice to use two grades of oil, commonly referred 
to as summer and winter oil, but this was found to be 
impractical and as a result it was quite generally agreed 
that a suitable grade of oil should be used for all-year 
service. Unquestionably an oil that will perform satis- 
factorily under all climatic conditions would be ideal. 
It is fully realized by the writer that the lubricant alone, 
no matter how good the quality, will not produce satis- 
factory results unless accompanied by close inspection to 
see that the journal-box packing is properly applied and 
all mechanical parts are in proper order. 

The writer is fully cognizant of these requirements 
and although they are rigidly adhered to on his road 
it is his experience that more hot boxes occur during the 
summer, especially when it is extremely hot, than dur- 
ing other periods of the year. While not an alarming 
situation, it raises the question: Why should there be 
more hot boxes in the summer than in the winter? 

It would be interesting to learn of the experience of 
others and what have been their findings and remedies. 

TRAVELING Car INSPECTOR. 


Drill Tang Breakage 


To THE EDITOR: 


In your June issue of Railway Mechanical Engineer 
I read with interest an article concerning drill tang 
breakage. It seems to me that the statements made are 
true enough, but that they do not go far enough. 

Depending upon the size of drill, there is a clearance 
of at least 0.010 in. between the thickness of the tang 
of the drill and the width of the keyway in the socket. 
If the drill shank and the socket are not in 100 per cent 
contact due to the presence of some foreign matter, or 
damaged taper, and the holding power at the taper be- 
comes insufficient, there will be a movement between the 
drill taper and the socket taper of about 0.010 in. until 
the tang takes hold. The load is suddenly applied to 
the tang which often twists off. Had this load been 
applied statically rather than by impact, it would have 
been of much smaller magnitude with much less destruc- 
tive results. 

I have found a means of remedying this situation which 
has worked out excellently for me. First, clean the drill 
and socket tapers. Second, see that the tapers are not 
damaged. Then, put the drill in the socket, but before 
“driving the tapers home,” twist the drill counterclock- 
wise, or in the opposite direction of its rotation until 
the corners of the tang are touching the sides of the 
keyway. Then “drive the tapers home.” 

In this way there can be no relative movement in the 
socket, with the resulting impact loading of the tang as 
both the tang and tapers are holding the drill from the 
very start. This method is very effective and so simply 
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applied that your drill tang breakage should show a drop 
as soon as it is instituted. 


Leonard A. KroLL. 


Thermal Checks in Hubs 
of Engine-Truck Wheels 


To THE EDITOR: 


The letter from “General Foreman,” in the Septem- 
ber issue of the Railway Mechanical Engineer, request- 
ing information on thermal checks in the hubs of engine- 
truck wheels, focuses attention on a locomotive defect 
about which little mention has been made heretofore. 
Is this because the condition is not general, but rather 
is one being experienced by only a few roads? It cer- 
tainly appears to be a serious problem on the road 
employing the author of the previously mentioned letter. 

Thermal checks usually are the result of high concen- 
tration of compressive forces on rapidly rotating sur- 
faces, the generation of heat from friction between the 
surface being a factor which accentuates the condition. 
Therefore, it is altogether possible that the thermal 
checks, as described by “General Foreman” may be the 
result of combined factors. If the road is one with 
sharp curves, the lateral pressure between the faces of 
the engine-truck boxes and the wheel hubs might be 
excessive and approach the point where checking might 
start, this being especially true if high speeds are main- 
tained on curves. Again, if many reverse curves are 
encountered, and high speeds are maintained causing 
alternate impacts on opposite wheel hubs, the reversal 
of stresses might be a contributing factor to thermal 
checking. Undoubtedly the mechanical condition of the 
engine truck itself, including spring rigging, can also 
be a contributing factor if not maintained properly. 

In discussing any problem involving rubbing surfaces, 
one should have a knowledge of the metals used. “Gen- 
eral Foreman” neglected to state whether the box faces 
or liners are of steel, brass or another alloy. Assuming 
that the hub face is steel and the road and operating 
conditions are as mentioned in the preceding paragraph, 
that is, sharp curves and high-speed trains, then high 
lateral forces on single curves, heavy impact forces of 
reverse curves and excessive friction between the faces 
of the wheels and the hubs will undoubtedly present 
the most favorable conditions for promoting thermal 
checks on the wheel hubs. Are these the conditions 
which actually exist on “General Foreman’s” road? It 
seems probable because thermal checking of engine-truck 
wheel hubs occurs very rarely when precautions are 
taken to hold friction between the box face and the 
wheel hub to a minimum by employing an alloy box liner 
or box face. 

There are many types of alloys and designs of liners, 
both floating and anchored, from which “General Fore- 
man” might select one that would serve as aid in solving 
his problem. Perhaps the writer is presumptuous in 
assuming that such remedies have not been tried. It 
would be interesting to learn what steps “General Fore- 
man” has taken to solve his problem. 

MAsTER MECHANIC. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Device for 
Forming S-Hooks 


The fabrication of S-hooks of %4-in., ¥%-in. or 1⁄4-in. 
stock for supporting cab curtains, air hose, signal hose 
and steam-heat hose can be accomplished with remark- 
able ease by using the device illustrated in this article. 
The device, as shown in Figs. 1 and 2, consists of link- 
ages A, B, E, F, G and H and a handle J fitted with 
two conduit nipples around which the hook is bent. 
Fig. 1 illustrates the device with a straight section of 
round stock in position ready for bending; a completed 
S-hook is shown removed from around the nipples and 
set on the edge of the device for illustrating its shape. 


Fig. 1—The S-hook forming device with round stock in position for 
bending. A completed hook removed from the nipples is illustrated 


The parts of the device are lettered similarly in Figs. 1, 
2 and 3. Fig. 2 shows the starting, halfway and end 
position of the handle J and the various links during the 
forming of a hook, while Fig. 3 shows the details of 
the major parts. The accompanying table lists the 
various parts necessary to make the device. 


List of Materials for the S-Hook Bending Device 


Part No. required Description® 


in. by 2 in. by 9 in. flat iron 

in. by 2 in. by 9% in. flat iron 

in. by 2 in. by 4 in. flat iron 

in. by 1% in. by 4 in. flat iron 

in. by 1% in. by 5% in. flat iron 

in. by 1% in. by 10% in. flat iron 

in. by 1% in. by 9% in. flat iron 

in. by 1% in. by 12 in. flat iron offset near 
the middle to line up with other parts 

in. by 2 in. by 5 in, flat iron 

in. diameter by 23 in. long conduit 

in. by 2 in. pipe nipple, standard thread on 
one end only 

in. by 2% in. pipe nipple, standard thread on 
one end only 

in. by 2% in. stud threaded % in. from one 
end only 

M4 in. by 4 in. stud threaded 1% in. from one 
end only 

¥% in. by 2 in. bolts 

% in. nuts 

34 in. nut 
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* All parts to be drilled or drilled and tapped as shown in Fig. 3. 
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Parts C and D are notched as shown in Fig. 3. The 
long edge of part C is welded to the top of part A, and 
the long edge of part D is welded to the top of part B, 
each being set back about 34-in. from the center of the 
34-in. studs in parts A and B. One of the 34-in. studs, 
which is 4 in. long, is screwed into part A while the 
other 34-in. stud, 214-in. long, is screwed into part B, 
both in the location shown in Fig. 3. However, the 
34-in. by 4-in. stud screwed into A extends through both 
A and G where it is locked in place with a 34-in. nut. 
The handle is made up of the two parts J and J, and 
two 34-in. conduit nipples, the longer of which is located 
as shown in Fig. 3; parts J and J are fastened together 
with %-in. bolts. The remaining %4-in. bolts listed in 
the table are used to fasten the links 4, B, E, F, G, and 
H, as shown in Fig. 2, at the points where they join. 
Parts A, G, and G remain stationary during the fabrica- 
tion of the hooks, while all the other parts are free to 
move. 

In applying the handle J, the two nipples slip over the 
studs in parts A and B. When the handle is in position 
there are spaces between the nipples and the lower, 
middle and top notches in parts C and D of % in., 34 in. 
and ¥%-in., respectively. These spaces permit the in- 
sertion of %4-in., 3é-in. or 1⁄4 in. stock in the respective 
notches, depending on the size of the S hook desired. 
The round stock to be used for the hook should be cut 
in lengths of approximately 814 in.; the proper position 
of the stock before starting the bend can be ascertained 


Half-way 
Position 


Fig. 2—Various positions of the handle and links during the 
forming of an S-hook 
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RDrill and Tap 
for% Stud 


Fig. 3—Details of device for bending S-hooks—See table for a 
description of the parts 


by trial. After the stock is in position, the handle J is 
rotated in a clockwise direction as shown in Fig. 2. The 
stock, held securely by parts C and D, is forced to follow 
around the nipples as the handle J is rotated, thus form- 
ing the hook. The device is capable of turning out 
several hooks per minute, regardless of the size stock 
being used. 


Waist Sheet Liner 
Application 


When a crack occurs in a boiler course at the waist and 
guide-yoke sheet, because of the heavy load carried by 
this sheet, supplemented by severe vibration stresses, it 
is standard practice on the Northern Pacific, among 
other roads, to apply a waist sheet liner between the 
boiler and the waist sheet angle, as shown in the illustra- 
tion. The liner, made of 34-in. steel, is sheared to the 
correct shape, rolled and fitted hot to the boiler shell. 
Rivet holes are punched, as shown in the drawing, and 
the appearance of the liner just before application to the 
boiler is indicated in the other illustration. 
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The liner is riveted to the boiler shell in the proper 
location and caulked to make all joints steam tight. The 
waist-sheet angle, one on each side, is applied using nine 


Waist-sheet liner fitted to the boiler and ready for application 


l-in. studs which extend through the liner but not into 

the boiler shell, as shown in the cross-section detail. 
The application of this waist-sheet liner greatly 

strengthens the boiler construction at a point of severe 


Detail of Studin Liner 
and Guide Yoke Sheet 
Angle Tap Liner Only 
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Details of waist-sheet and guide-yoke-sheet liner application 


stress and, in the unlikely event that the liner should 
become cracked, it could be readily replaced and repairs 
effected without disturbing the main boiler course. 


BrittLteE Raits.—Glass rails were proposed for railway service 
by Friedrich Siemens of Dresden, Germany, back in 1886. He 
reported that he had succeeded in casting glass in the form of 
rails which would be no more expensive than iron and would 
have the advantage of being transparent; hence any flaws could 
be detected before laying the track. Tests were actually made 
in the glass factory to see if the glass rails would be suitable for 
railroad service. 
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SOME WORK- fi] 
SOME DON'T 


Walt Wyre 


Wham! The wheel zipped past Starkey’s head 
and crashed through a window 


FF the superintendent of motive power had not bragged 
about the machine for grinding valve gear links and 
blocks there would not have been so much scrap loaded 
from the S. P. & W. roundhouse at Plainville, and the 
company would have saved considerable money. Nobody 
knows how much the machine cost, there are no records 
to show, and it’s well enough there aren’t for the peace 
of mind of all concerned. 

John L. Starkey, general roundhouse foreman, is the 
daddy of the link grinder and is proud of it and well 
he might be. It’s a good machine and does a nice job. 
The grinding wheel operates on an adjustable arm that 
can be set to the exact radius of links and blocks so that 
when finished they fit perfectly together. 

A reverse screw on the principle of a lathe feed re- 
verses the travel automatically at the end of each cut and 
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once set, the machine operates automatically. Takes a 
little time to set the machine but not a great deal more 
than required to set up some of the factory-built ones 
and this one was built right in the shop at Plainville. 
Starkey not only will, but does, tell any and all that will 
listen about the link grinder and demonstrate how it 
works. “Didn’t cost hardly anything,” Starkey explains. 
“Just built in spare time.” 

Jim Evans, the roundhouse foreman, could add that 
overtime on engines mounted considerably higher during 
the two months the grinder was being built, but he 
doesn’t. That’s not where most of the money spent nor 
the scrap iron shipped came from. If, when the grinder 
was finished, it had stopped there, all would have been 
well, but inventive genius, once inspired, dies hard. 
When the S.M.P. told Starkey what a good job he had 
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done, the general foreman set out to modernize the shop 
at Plainville with home-made tools. Being something of 
an admitted specialist in grinding, he continued his ef- 
forts along that line. 

Machinist Cox was calipering the right main pin on the 
5070 to make a bushing when Jim Evans came up. 

“How is it?” the foreman asked. 

“About as round as an egg,” the machinist replied. 
“No wonder the bushings have to be renewed every 
trip.” 

Evans bit off a piece of “horseshoe.” “Yeah, going to 
have to hold her and renew the main pins pretty soon. 
Would do it now if I had another engine. Wish we had 
a pin grinder—sure save a lot of time and money,” the 
foreman added. 

“That’s right, and I’ve been figuring on one,” Starkey 
came up and joined in. 

“Think there’s any chance of getting a new pin 
grinder?” Evans asked doubtfully. 

“Not buying one—build it,” the general foreman re- 
plied. “One shouldn’t be any harder than that link 
grinder I built; not as hard, in fact,” Starkey added. 

“Well, we sure need it,” Evans commented. 

“Well, I’m going to build one—good one, too.” The 
general foreman headed for the machine shop, his eyes 
aglow with inventive inspiration. 

“Say, Mr. Evans, I’ve got to get a stud burned out 
of the 5081 right away. She’s called for 4:30.” Ma- 
chinist Jenkins seemed a little peeved. 

“Well, why don’t you get a torch and burn it out?” 
the foreman told him. 

“That’s just the trouble! Boilermakers are using one 
torch and Martin is using the other cutting out a frame 
for some kind of machine. Starkey is with him and told 
me to get the other torch,” the nut-splitter explained. 

Evans shifted his cud of “horseshoe” from one jaw to 
the other. “TIl see what can be done about it.” 

Barton, a boilermaker, was using the cutting torch in 
the fire-box of the 5072 fitting a patch on a siphon to be 
welded. That job was just as important as burning the 
stud out. 

“How long will you be using the torch?” Evans asked 
Martin who was making molten metal fly from a piece 
of heavy angle iron. 

“Oh, I don’t know,” the machinist said hesitatingly. 

“Ain’t there but one torch?” Starkey cut in. 

Evans hesitated a moment then turned and went back 
to the roundhouse. “Work noon hour on the 5081. 
Maybe you can get a cutting torch then.” And the first 
extra hour of labor chargeable indirectly to the S.M.P.’s 
bragging about the link pin grinder was added to the 
payroll. 


STARKEY has the pin grinder pictured in his mind 
but the machinist wasn’t a mind reader and the general 
foreman couldn’t explain clearly enough for the nut- 
splitter to understand exactly how the machine was to 
be built. The mental picture Starkey carried was of the 
finished machine with no detail of individual parts and 
made clear understanding of construction difficult. The 
work progressed slowly with a great deal of cut, try, 
and make fit. 

Starkey spent most of his time with machinist Martin 
working on the pin grinder, leaving Evans to look after 
work in the roundhouse alone. Evans didn’t mind that 
so much, but losing his best machine hand for the time 
was a considerable handicap. On top of that, a big por- 
tion of the time Martin was using the best lathe in the 
machine shop while work needed for locomotive re- 
pairs was being held up. 


Railway Mechanical Engineer 
NOVEMBER, 1937 


“How’s the pin grinder coming along?” Evans asked 
Starkey one day. 

“Pretty good. I’m afraid, though, we’re going to have 
to build a new frame for it. The angle iron we used 
seems a little light. Seems too springy.” 

“Think it’s going to work all right when it’s finished?” 

“Oh, sure,” Starkey replied. “Come out here and I'll 
explain how it’s going to work.” 

“Might explain to the master mechanic why overtime 
is running so high while you’re explaining,” Evans said, 
trying to appear to be joking. 

At last the pin grinder was finished all except a motor 
to run it. There was no motor available. 

Starkey scratched his head trying to figure out where 
he could get a motor. 

“What size and speed motor do you need?” Ned 
Sparks, the electrician, asked. 

“Well, about a five-horse-power, I’d say, and it ought 
to run about 1,500 revolutions a minute,” Starkey told 
him. 

“Tt’ll either have to be 1,800 or 1,200 r.p.m.,” Sparks 
said, “and I don’t know where you can get either one, 
unless you use the motor on the old drill press. It’s not 
used much,” the electrician added. 

“We can do that to test the grinder with, and if we 
need the drill press we can put the motor back on it,” 
the general foreman agreed. 

Starkey picked a day when the master mechanic was 
out of town to try the grinder. Rods were taken off the 
left side of the 5088 and the machine trundled up to the 
left main driver. 

Every man in the roundhouse not engaged in work of 
pressing importance was in a place to see without being 
seen. Locomotive cabs on either side served as grand- 
stands for the occasion. Whispered remarks, witty and 
otherwise, were rife. 

“Looks like a cross between a model-T strip-down and 
a baby cement mixer,” one man commented. 

“Wonder where the cobs come out?” another asked. 

“When does the threshing start?” a boilermaker in- 
quired elbowing through the crowded cab. 

“Right now, if you don’t stay off my feet,” a ma- 
chinist informed him. 

Starkey, unaware of his knot hole audience, with ma- 
chinist Martin helping, adjusted the grinder in position. 

At last the machine was ready to go. Starkey closed 
the switch. The motor started. The emery wheel began 
to revolve while the spindle went round and round the 
pin like a comet with its fiery trail of sparks. 

“That ought to get the job done,” Starkey exulted. 

“Little rough, isn’t it?” Evans stooped to inspect the 
part of the pin that had been ground. 

“Stop it a minute; let’s take a look,” Starkey said. 

“Yes—it is a little rough,” the general foreman ad- 
mitted reluctantly. “Looks like the wheel is bouncing.” 

“Tt won’t run like that.” Evans reached for his plug 
of horseshoe and started down through the roundhouse. 

The pin was rough and “little” didn’t describe the 
condition. Corrugated suited the appearance of the 
ground surface better than rough. It was as wavy as a 
woman’s head still wet with hair setting solution. 

“Maybe a light finishing cut will smooth it up,” 
Starkey said hopefully. ` E 

Finishing cuts—not one, but two—helped some, but 
not enough. And when calipered, the pin showed a de- 
cided taper caused by wear of the grinding wheel and 
spring of the arbor. An attempt to compensate by ad- 
justing the cut as the wheel progressed resulted in rings 
around the pin. 

“He'll get the pin ground if he don’t run out of metal 
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before it’s finished,” a passing machinist observed, speak- 
ing carefully low so the foreman wouldn’t hear. 

All day Martin worked with the machine personally 
supervised by the general foreman. Just before five 
o’clock, the grinder was disconnected and wheeled into 
the machine shop. Starkey had tired lines on each side of 
his mouth but he wasn’t ready to admit defeat. 

Next day a machinist and helper put in eight hours 
with files and emery cloth smoothing the main pin 
enough to run without burning up. 

Several changes were made in the pin grinder. Some 
helped, others didn’t, but he never got it perfected to the 
point that it could be called good. The master mechanic 
finally put a stop to further experimentation on it. The 
motor was placed back on the drill press. Other work- 
ing parts were scrapped and the frame was converted 
into a stand for air pumps. 


THE inventive spirit within Starkey received a consid- 
erable jolt, but it was only dormant, not dead, and finally 
revived entirely. Remembering that he had built a link 
grinder that worked, Starkey was still a specialist in the 
grinder line. 

A tool post grinder was to be his next masterpiece. 

Machinist Martin, erstwhile and ex-builder of person- 
ally supervised pin grinders was polishing a piston rod 
in a lathe. Emery cloth was the polishing medium held 
against the piston rod with a strip of leather belt fastened 
to the tool post of the lathe. The emery cloth did a nice 
job of polishing and left the surface of the rod slick as a 
spanked baby’s place where they spank them, but re- 
quired more time than Starkey thought it should. Hence 
the tool post grinder. 

Finding a motor was the first consideration and, as it 
happened, easily solved. There was a one-horse 3,600 
r.p.m. motor in the electric shop that had formerly been 
used on a blower fan. 

“Just the thing,” Starkey told the electrician. 
up an extension cord to plug in a welder outlet.” 

Building a bracket to mount the motor on the tool post 
and making a mandrel for an emery wheel on the motor 
shaft wasn’t much of a job. Next day the tool post 
grinder was ready for a trial. 

A piston with rod was mounted in the lathe and the 
home-made grinder secured to the tool post. The gen- 
eral foreman noticed it first. “Well have to get a bigger 
wheel,” he said. 

“Why ?” Martin asked. 

“The frame of the motor is so large it won’t let the 
six-inch wheel touch the rod,” Starkey replied. 

“That’s right,” the nut-splitter agreed. “Want me to 
get a 12-inch wheel ?” 

The 12-inch wheel fairly hummed when the motor was 
turned on. Martin ran the tool post in. The abrasive 
bit; sparks flew; then, wham! The wheel zipped past 
Starkey’s head and crashed through a window. 

“What happened?” Starkey asked anxiously. 

“The motor—it’s running in the wrong direction,” 
Martin said. “Looks like one of us would have noticed 
it.” 

That was soon corrected and the grinding wheel re- 
trieved. The general foreman, still slightly nervous 
from his recent narrow escape, started the lathe and 
gently eased the.tool post forward and the grinding 
started. Somehow results were not as expected. Al- 
though not as rough as the work of the pin grinder, the 
finish on the piston rod was far from smooth. In fact, 
the serrated surface of the rod was rougher than the 
lathe tool had left it. 

Starkey scratched his head. Different grades of 
grinding wheels helped little or none. The general fore- 
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man was about ready to quit when centrifugal force took 
matters out of his hands. Once more luck was with 
them. No one was hit by the flying fragments that 
whistled through the air like pieces from a bursting shell, 
but that finished the tool post grinder. More time was 
charged to the link grinder and more material went to 
the scrap bin. 


THE lesson of the tool post grinder was not severe 
and didn’t last long, but it convinced Starkey that he 
was not an expert on grinding. 

The next and most pretentious machine effected the 
cure; the master mechanic said it did. 

Starting with an out of date and little used crank 
planer, the general foreman decided to build a milling 
machine. It wasn’t to be just a dinky little affair for 
cutting key-ways and such, but a real honest-to-goodness 
machine that would finish a cross-head gib with one cut 
like he had seen pictured in advertisements. 

When the general foreman had finished rebuilding the 
crank planer into a milling machine, the original builder 
wouldn’t have recognized it. The bed operated with 
rack and pinion instead of from a crank. Milling cut- 
ters replaced tool posts. The cutters were driven from 
an electric motor through an intricate gear arrangement. 
Twice the weight of the finished machine went into the 
scrap bin during the three months in which the shop 
was working on this machine. 

Like the previous instances, overtime in the round- 
house increased, knocking the M. of E. allowance as full 
of holes as Swiss cheese. The master mechanic came in 
unexpectedly at the time the new milling machine was to 
be tested. Theoretically, the idea of the machine was 
good, but lack of proper facilities for building, incorrect 
calculations at seemingly unimportant points and use of 
parts that should do instead of ones built to exact specifi- 
cations sent the idea on a detour. 

The table ran too fast, cutters too slow, gears clashed 
and rattled. The master mechanic came in just as a cut- 
ter gouged and jerked the cross-head gib from the bed 
of the machine and hurled it to the floor. 

“What in the devil have you got here?” the master 
mechanic asked. 

“Why—er—it’s a milling machine,” Starkey stam- 
mered. 

“Who built it—Rube Goldberg?” 

“We built it, in spare time—” Starkey flushed brick 
red. “It needs a little adjusting and it ought to work 
all right.” 

“Well, the next spare time you have, try adjusting it 
to a place in the scrap bin where the superintendent of 
motive power won't see it.” 

“But—” Starkey didn’t get a chance to finish. 

“I know what you’re going to say—we need a milling 
machine and with a little more time you can make this 
work, Maybe so, more likely not. There are some tools 
that can be profitably built in a roundhouse but not many. 
Machine tool designing is highly complicated.” 

“The link grinder—” 

“Yes,” the master mechanic interrupted again. “The 
link grinder does a very good job and is mighty good, 
for a home-built machine. It’s needed, too, just like we 
need a lot of other tools, but in the long run most home- 
built machines cost more than ones bought outright and 
stand in the way of approval for new ones. 

“Maybe some of these days the company will buy 
some of the tools we need. In the meantime, if the man- 
agement can put up with the ones we've got, we'll have 
to too.” 

After Starkey cooled off he saw that the master me- 
chanic was right. 
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Inspection Man-Hole 
Liner Applied 


To give access to locomotive boilers for annual inspec- 
tion purposes without going down through the main 
steam dome which requires removing the throttle stand- 
pipe, it is common practice on some roads to apply a 
man-hole liner to the longitudinal seam of the third 
course as shown in the illustrations accompanying this 
article. Two views showing this liner both before and 
after application to the boiler are presented in the half- 
tone views and details of the construction and applica- 
tion, as used at the Brainerd, Minn., shops of the North- 
ern Pacific are given in the drawing. 

The liner is made of 1%-in. boiler steel, formed hot 
in male and female dies of appropriate design under a 
3500-lb. steam drop hammer. The liner is trimmed to 
size with an oxy-acetylene cutting torch, the seat faced 
and counter bored for a steam-tight joint with the cover 


Inspection man-hole liner flanged and ready for application 
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Back end of boiler showing inspection man-hole liner applied 


and necessary rivet and stud holes, either punched or 
drilled as required. 

On the boiler, the inside and outside butt straps are 
removed and replaced by this new liner which incor- 
porates the man-hole. Rivets are applied and seams 
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caulked in the usual manner. Studs are applied around 
the man-hole opening and a pressed dome cap, made of 
13g-in. steel, faced, drilled and bolted in place over the 
liner studs, the joint being made steam-tight by a %4¢- 
in. copper wire gasket, in accordance with the usual 
practice. 


Adjustable Mandrel 
For Steam Pipe Rings 


The adjustable mandrel shown in the illustration was 
designed by a western road for grinding steam pipe and 
superheater header rings from 4 in. to 9 in. in diameter. 
It is adjustable by means of the nut C on the 1% in. 
pipe or tube B which threaded for about two-thirds of 
its length. The Morse taper shank A has a spindle por- 
tion 1⁄4 in. in diameter which extends through the tube 
B and terminates in a threaded portion on which a 1⁄4 
in. nut is screwed. This spindle portion is centered at 
the threaded end by passing through a hole in fixed 
spider E which is screwed on the end of the tubing. 
When this nut is tightened the ball shoulder at the large 
end of the Morse taper shank centers the spindle in the 
tubing at the shank end, thus securely holding the as- 
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sembly which then revolves as a unit. The adjustable 
spider D slips freely over the threaded tubing and by 
tightening nut C the steam pipe ring is securely gripped 
by the adjustable notched members. The adjusting nut 
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This mandrel can be adjusted for grinding steam pipe rings from 
4 in. to 9 in. in diameter 


and spiders may be made of brass and the rest of iron 
or steel. This mandrel which weighs 10 Ib. is an im- 
provement over the customary tapered wooden blocks 
used to grind in steam-pipe joints. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Working Nickel Steel 


Q.—Our railroad recently purchased some locomotives which 
use nickel steel in the boiler construction. I have read numerous 
articles but have not come across anything that gave me any in- 
formation as to the proper method of working this particular steel. 

I would like some information in regard to heating this metal, 
as in applying a patch, etc. The general opinion seems to be, to 
keep heat away from this metal as when fitting up a patch and 
getting it ready for riveting. R. M. 

A.—There is no objection to heating nickel steel, pro- 
vided it is done properly. It is advisable in heating 
nickel steel, preparatory to working, that the tempera- 
ture range from 500 degrees to 700 degrees F. be 
avoided. Uniform application of heat until the plate is 
cherry red should produce satisfactory results in form- 
ing the patch. When cooler or in the 500-degree to 700- 
degree F. range, the steel is “blue brittle” and difficulty 
through damaged plates may be encountered if it is 
worked in this range. 

When local heating is necessary, it should be done 
over the largest area possible and the use of drift pins 
should be reduced to a minimum. In all laying up, a 
large area flatter should be used so that no markings 
whatever are made in the sheet, or, to be more exact, the 
sheet surface should not be fiber stressed or cut in sec- 
tions by the marking of a hammer. In rolling high ten- 
sile alloy steel, more time is required, due to the tough- 
ness of the metal and the application of pressure on the 
rolls should be placed on minimum sections at more fre- 
quent intervals. Where nickel steels are used, the serv- 
ice demands are exacting and are such that exceptional 
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strength and ductility are required. For this reason, 
patching is to be regarded as a doubtful practice unless 
it is done by competent men under proper supervision. 

The bulletin on “Nickel Alloy Steels in Railroad Lo- 
comotives” discusses the effect of heating and cold work- 
ing on nickel steel. This bulletin can be obtained from 
the International Nickel Company, Inc., New York. 


Locomotive Fuel Rates 


Q.—For what rate of firing are modern boilers designed ?— 
K. F. G. 

A.—For all practical calculations the fuel rate of a 
saturated-steam locomotive can be taken as 4 Ib. of coal 
for i. hp. hr., and for superheated steam locomotive it 
can be taken as 3.25 i. hp. hr. When developing maxi- 
mum tractive force, the indicated horsepower for a satu- 
rated steam locomotive can be computed as 


hp.aat. = 0.0212 PA 


while for superheated steam locomotives the horsepower 
can be computed as 


hp.sup. = 0.0229 PA 


where, in the two foregoing equations, P is the boiler 
pressure in lb. per sq. in., and A is the cross-sectional 
area of one cylinder in sq. in. As an example, take a 
Pacific-type 4-6-2 locomotive with a boiler pressure of 
200 Ib. per sq. in., 23-in. by 28-in. cylinders and equipped 
with superheater units. When developing its maximum 
tractive force this engine, based on the foregoing equa- 
tion for superheated steam locomotives, will develop 
(0.0229 X 200 X 415.5) 1,904 i. hp. hr. Based on the 
fuel rate of 3.25 lb. of coal per i. hp. hr., this engine will 
burn (1,904 X 3.25) 6,188 Ib. of coal per hr. 

It should be understood that with higher boiler pres- 
sures and steam temperatures as well as improvements 
in the design of locomotive and appurtenances, the fuel 
rates will be lower than those previously given, running 
in some instances to as low as 2.25 lb. per i. hp. hr. 


Factor of Safety For 
Locomotive Boilers 


Q.—Would you kindly explain how to arrive at the factor of 
safety? For locomotive boilers, it is four. What I want to 
know is how is that figure obtained ?—N. K. 


A.—The term, factor of safety, is defined as the ratio 
of the ultimate strength of the material or structure to 
the allowable stress. In boiler work, the term factor of 
safety, can be taken as the ratio of the bursting pressure 
to the working pressure, thus: 


Bursting pressure 
Factor of safety = ina SS ahha 


Working pressure 

All locomotive boilers operating in the United States 
must have a factor of safety of four to comply with the 
locomotive inspection law. This law states: 

Rule 2—The lowest factor of safety for locomotive 
boilers, which were in service or under construction prior 
to January 1, 1912, shall be 3.25. 
sao October 1, 1919, the lowest factor shall 

Effective January 1, 1921, the lowest factor shall 
be 3.75. 
cusses January 1, 1923, the lowest factor shall 

The factor of safety of four is an arbitrary margin 
of safety set by law to protect against: (1) Deteriora- 
tion due to corrosion, (2) Errors in workmanship, (3) 
The interdependence of parts, (4) The probability of 
overload, (5) Stresses due to method of suspension, (6) 
Lack of homogenity in the material. 
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With the 
Car Foremen and Inspectors 


A general view of the repair yard layout. 
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Fabricating plant at the left; material storage in the foreground and at the right, and the assembly 


line at the center of the picture 


Modern Methods in 
Freight Car Work* 


By J. E. Echolst 


These remarks cover the construction of and the re- 
building or heavy repairs to open-top steel cars but 
would also apply to other classes of cars. 


Building New Cars 


On the Norfolk & Western, after the type of car has 
been selected to suit the needs of service, the leading 
car supervisors are called in by the mechanical engineers 
and the plans discussed. Drawings are then started in 
the drawing room and the car supervisors are consulted 
almost daily while the plans are being prepared. This 
method has been found beneficial and gives the engineers 
a chance to make use of the practical knowledge of the 
car supervisors by taking advantage of the economical 
way in preparing the details. 

In building new cars and in making classified repairs 
to cars, the progressive system is used. This system is 
not new. It has been used by many of the contract car 
builders throughout the country for years, but the real 
test comes when an old repair shop layout is converted 
into a progressive system for new car building and re- 
sults in a successful, economical output without large 
expenditures for additional facilities. 

The Roanoke, Va., car shop of the Norfolk & Western 
has the minimum in facilities that can be used in se- 

* A paper presented at the meeting of the ante Railway General 


Foremen’s Association, Chicago, September 28, 29 
+ Car Foreman, Norfolk & Western. 
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curing an output of 10 to 12 new open-top steel cars 
per working day. It consists of one large capacity mul- 
tiple punch; one large capacity shear and one large ca- 
pacity brake with several small machines for single punch- 
ing, small shearing and bending, and numerous shop- 
made machines and tools located within and around a 
shed. The facilities are otherwise outside and in the 
open. 

The shop yard tracks were not originally laid out for 
progressive new car building, however, it has been ac- 
complished with no change in the layout of the tracks. 

The tracks are not equipped with overhead cranes, 
therefore, five locomotive cranes are used for the opera- 
tions, with two small tractors and trailers handling the 
small materials. 

The progressive system begins with the unloading of 
the material and winds up with the light weighing of 
the cars. 

Unfinished material is unloaded along the track lead- 
ing to the fabricating machines and much time and 
trouble is saved by storing the different items so that 
they can be picked out and moved to the machines with- 
out unnecessary handling. The heavy material moves 
west on the north side of the shed. The assembly begins 
at the west end and moves east on the south side of the 
shed. 

The different operations are grouped in continuous 
succession from beginning to end, each class of operation 
being performed at designated places on the construction 
line, known as stations. These stations are arranged in 
sequence from Nos. 1 to 11, where the workmen are reg- 
ularly stationed. The cars, as they progress, are moved 
to the workmen instead of the workmen going to the 
cars. The men that have the light operations are used at 
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At station No. 4 on the assembly line 


The ends and slope are assembled as a unit and lifted over to the 
assembly line 
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times to reinforce men with heavy work in order to keep 
the line moving on schedule time. In placing the men 
at the different operations, it is important that the right 
man be selected for a certain job. This feature requires 
a good deal of study on the part of the supervisors in 
order to keep the operations well balanced. To further 
facilitate the steady movement, the prepared material 
required at each station is stored adjacent thereto. 

Specially-built elevated conveying trucks are used to 
convey the car frames along the construction line for the 
body assembling. These trucks are so built as to provide 
a sufficient amount of space between the cars to avoid 
cramped working conditions, and riveting can be done 
without interference from these trucks. The cars are 
pulled through the construction stations, each car being 
fastened to the preceding car, with the car in the last sta- 
tion attached to an electric winch, which operates a cable 
for pulling the cars. 


Construction Operations 


Station No. 1—Construction is started with the center 
sills, which move from the machines, upside down, to a 
rail table. This enables the first operations to begin from 
the bottom side of the sills without turning them over. 
These operations consist of burning out key slots, pipe 
slots, fitting and riveting combination back stop castings, 
combination striker castings and draft lugs, applying cen- 
ter brake pipe and pipe clamp brackets. 

Draft gears, yokes and yoke fillers, draft keys and 
retainers are assembled and applied in units. 

Brake cylinders and brake regulators are riveted on 
as the last operation. 

The assembled sills are then turned over by crane to 
an upright position. 

Station No. 2—Two elevated conveying trucks are 
spotted and the center plates and the body bolster plates 
are placed on these trucks. The crane then places the 
assembled center sills on these trucks. The first opera- 
tion after the sills are placed on the trucks is fitting on 
the body bolsters and side bearings. The cross bearer bot- 
tom cover plates and the cross bearer diaphragms, also 
the channel floor supports are then fitted. The connec- 
tion angles for floor supports are also applied. Jig gages 
are used, extending from body bolster to body bolster, 
which are attached to cross bearers to gage the sides and 
hold the car square as it is built up. The final opera- 
tion at this station is inspecting and reaming all the 
fittings made up to this operation. 

Station No. 3—After the cars are spotted at this sta- 
tion, the riveting is done in the fittings that have been 
previously set up at Station No. 2. The air brakes and 
such other small fittings that can be applied without inter- 
fering with the application of the sides, floors and ends 
are also put on and riveted. The car is then moved 
to Station No. 4. 

Station No, 4—At this station the floors or slope 
sheets are put in position with such fittings as can be 
fitted without interfering with the sides and the riveting 
continued. 

Station No. 5—Located adjacent to this station are 
the jigs and tables for assembling and completing the 
sides. The assembled sides are put in place by the 
cranes, the ends are completed and also the lower section 
of the slope sheets. 

Station No. 6—At this station all parts that could not 
be previously attached on account of interfering with the 
sides are applied and the riveting continued. 

Stations Nos. 7, 8, 9—These stations might be termed 
finishing stations for the reaming and riveting, and the 
installation of the remaining air brake parts. The cars 
are completed at these stations except for the doors and 
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the electric welding. The cars are then put on trucks, 
as the truck assembly track is located parallel to these 
stations. 

Station No. 10—At this station the track is elevated 
on trestle work, which is about 3 feet high and approxi- 
mately 40 feet long. This is used for the fitting of the 
drop doors on hopper cars, as it has been found that a 
better fit can be made by assembling them on the cars. 
On rebuilt and heavy repair cars, all truck work except 
wheels, bolsters and truck sides, is done at this station. 
The elevation of the track makes the underside of the 
car easily accessible to the workmen. The coupler 
height is also adjusted at this station. 

Station No. 11—This is an electric welding station, at 
which the construction work is completed. It has been 
determined by experiments that welding of some of the 
sheet connections on steel cars is more economical and 
just as effective as securing with rivets. On gondola 
cars, the floor is made by using two sheets per car, 
welded together. The two sheets are also welded to the 
center sills, through holes punched in these sheets. On 
hopper cars the center transverse sheet and floor sheets 
are welded to the side sheets; and to successfully weld 
them, it is necessary to hold the joints tight; and to 
accomplish this, a pneumatic clamp was devised to hold 
all four sections at one time. The box packing and the 
testing of air brakes is done at this station. 


Painting and Weighing 


After the welding is completed, the cars are moved to 
an open track, where all scale is removed from the struc- 
ture and made ready for painting. The cars are then 
moved to the painting tracks, which are located some 
distance from the construction tracks. Painting is done 
with spraying machines and does not interfere with the 
construction forces. The painting consists of one coat 
of red lead and two coats of black paint. The red lead 
is allowed to stand 48 hours in order to make sure it 
is thoroughly dry, while the black paint is allowed to 
stand 24 hours between coats, this depending on the 
weather to some extent. 

After the last coat of black paint has been applied and 
is dry, the stencilling is applied with a small spray, which 
is preferable to a brush. 

During the construction of the cars, red lead is very 
freely used at all connections or lap joints. This is 
beneficial in protecting the steel from corrosion. Where 
welding is done on the inside of the car, the seams are 
red leaded and then given a coat of car cement. 

The finished cars are then light weighed on the scales 
adjacent to the painting track and released for service. 


Rebuilding or Heavy Repairs — Steel Cars 


In doing this class of work, the cars after they reach 
the repair line follow very much the same procedure in 
the course of repairs as that outlined previously for the 
construction of new cars. However, there is much of 
importance to be done on this job before the cars reach 
the shop. 

First, after it is determined in advance of the opera- 
tion the series of cars and how many are to be taken 
care of, the next move is for the drawing office to get 
out the original plans and make such alterations as are 
necessary, after conference with the car supervisors. It 
is highly important that this be done in order to get the 
best out of the money to be expended. Certain parts of 
the cars should never be restored to their original design 
if failures have occurred to any extent. They should be 
changed, strengthened and renewed to prevent the 
possibility of a second failure. 

After it is determined that certain items will be re- 
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After placing the body on trucks, assembled adjacent to the line, the 
cars move to an elevated track where hopper doors are put up 


General view of the welding station with line of completed cars 
before painting 


Weighing the cars before turning them over for service 
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newed completely on each car, an estimate is then made 
to determine the percentage of the items of miscellaneous 
parts required. This gives the stores department a reason- 
ably close estimate as to the exact amount of material 
needed. The orders are then passed to the stores depart- 
ment for ordering the material. 


When the material is 


A pneumatic clamp holds the car sides and forms the ground for the 
welding sets 


received the fabrication is started by preparing the 100 
per cent items for blocks of two to three hundred cars, 
this is to be determined by the output. 

Up to this time, which usually consumes about 90 
days in the making of drawings and securing of material, 
the cars to be repaired ‘have remained in service. The 
next move is then to cut these cars out of service in the 
yards adjacent to the shop, the number depending upon 
the rate established for the output. This insures the cars 
all being in service a maximum length of time and also 
being out of service for repairs the minimum length of 
time—the ordinary average out of service running about 
eight to ten days per car. 


Operations Similar to New Cars 


The cars cut out of service are then moved to the 
scrap wharf which is adjacent to the repair line, where 
the cutting gangs proceed to cut loose the parts to be re- 
placed, scrap being loaded as it is cut. This insures a 
minimum handling of scrap. What is left of the car is 
then moved to the repair line and finds its way through 
the progressive movement similar to the new cars. When 
these cars are started through the progress line, the car 
bodies are set on temporary trucks, the regular trucks are 
removed and overhauled on the truck track and the re- 
placing operation is the same as for the new cars. This 
insures complete and thorough inspection and repairs of 
the old trucks. 
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Informal Discussion 


Of Car Questions 


At the May meeting of the Northwest Carmen’s As- 
sociation a series of questions pertaining to various car 
subjects was deposited in a box, drawn at random and 
submitted for discussion in open meeting by the car- 
department supervisors and car inspectors present. The 
discussions of some of these questions are given below, 
not as authoritative answers to the various points raised, 
but simply as the view of the association regarding a 
few of the many important questions which confront 
car men. Some questions, submitted in writing after the 
May meeting, were answered by the association’s A.A.R. 
committee. Part of the questions and answers are in- 
cluded here. Others will appear in a later issue. 

Question—What causes waste grabs? What effect 
will a waste grab have on a journal and bearing? What 
can be done to prevent waste grabs? 

O. J. Lystad (C. St. P. M. & O.)—I would say that 
heavy switching is one cause of it, and the effect on the 
journal is to heat and cut it. 

D. S. Harrington (C. M. St. P. & P.)—We ought 
to have some discussion on this one. I have heard it 
discussed for years, from every possible angle. Some 
think that it is caused by swaying of cars on rough 
tracks, some think low joint or small pieces broken out 
of rail will cause it. While it may be possible that a 
low joint or piece missing from rail can cause it, I 
think the largest single cause is fast switching, par- 
ticularly on empty cars. 

I have an instance in mind which I think bears this 
out. A couple of years ago we were getting from one 
to three or four waste-grab hot boxes on every ten or 
less cars received from an industry located several miles 
from our yard. I was told these cars were handled 
roughly while being spotted for loading and passed the 
information along to my foreman, who took it up in the 
right quarters. The operating department seems to have 
co-operated, as the waste-grab hot boxes suddenly dis- 
appeared. I think it is also possible to get a waste grab 
when brakes are applied suddenly with cars running. 

G. Schadegg (C. G. W.)—A low joint will cause a 
waste grab, because one pair of wheels will dip down 
into the low joint while the other wheel is up high. It 
has a tendency to raise the packing on one side and the 
brass will grab it. I have seen it happen, I was stand- 
ing by one of these low joints when three or four heavy 
gondolas passed over, and one box had no cover on it. 
I saw the brass grab the packing and by the time this 
car was switched on the coal dock about a mile away it 
was starting to heat and the waste grab was plainly 
visible. 

D. S. Harrington (C. M. St. P. & P.)—I have never 
seen an instance where I could be sure a waste grab 
was caused by low joint or broken rail, but have caught 
several immediately after rough switching. 

Question.—Is the handling line justified in billing for 
renewal of dustguards when wheels are changed due to 
handling line defects—such as slid flat, ete.? 

D. S. Harrington (C. M. St. P. & P.)—We have a bill 
clerk here, I believe, Mr. Williamson. 

J. A. Williamson (C. St. P. M. & O.)—That is a no- 
bill. 

Question.—Under what conditions is damage to an 
end valve on a passenger refrigerator in freight service 
cardable in interchange? 

D. S. Harrington (C. M. St. P. & P.)—This is one 
for a passenger man. 

A Member—I would say that is covered in Passenger 
Rule 8. It has to be completely missing. 
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D. S. Harrington (C. M. St. P. & P.)—As I under- 
stand, broken by passing coupler is a handling line de- 
fect. Passenger Car Rule 8 specifies several things— 
coupler passing or replaced with elbow or other fittings. 

E. N. Myers (C. I. I.)—Passenger Car Rule 8 says 
it is cardable any time due to any Rule 8 condition, even 
damage due to couplers on a passenger car is cardable. 

J. Chalmers (C. St. P. M. & O.)—Is it considered a 
passenger car regardless of the fact that it is in freight 
service ? 

E. N. Myers (C. I. I.)—Yes, a car of passenger car 
construction is a passenger car regardless of service it 
is in. 

Question.—There are some cars equipped with a hook- 
type brake-beam hanger on which it is impossible to 
apply the new Ajax No. 15 brake beams without chang- 
ing the hangers. Are we permitted to charge for the 
hangers which it would be necessary to manufacture in 
order to apply the No. 15 brake beam? 

J. A. Williamson (C. St. P. M. & O.)—I would say 
yes on that. I believe it is Rule 17 that gives you 
permission. 

Question—When a journal-box bolt is short allowing 
the application of only one common nut, is this nut 
chargeable to the owner? 

O. J. Lystad (C. St. P. M. & O.)—No. 
applies. 


Rule 64 


Questions Answered by Northwest A.A.R. 
Committee 


Question—Are Pennsylvania cars equipped with Type 
AB brakes and marked “Experimental” still considered 
to be experimental or should they be cleaned, oiled and 
tested at the expiration of 36 months? 

Answer.—The original test of AB brakes on Penn- 
sylvania cars marked AB Experimental was closed Dec. 
31, 1936. The AB brakes on these cars are now handled 
the same as other AB brakes in accordance with Rule 
60. The experience gained during these tests indicated 
that slight improvements could be made. 

On account of these changes and to gain further in- 
formation, there have been an additional lot of 699 
Pennsylvania cars, No. 59065 to 59413, 59450 to 59499 
and 59500-59799 also 500 A. T. & S. F. cars No. 34000 
to 34499, equipped with AB brakes and stenciled AB 
Experimental as covered by Circulars DV 887 and DV 
887-A. The AB brake equipments on these cars are to 
be handled the same as the experimental AB brakes. 

Question —In connection with Loading Rules, Fig. 6, 
covering the loading of two or more piles of lumber on 
flat cars, the question has come up if, with long ma- 
terial loaded first on a flat car about one-half way up, 
two distinct piles are loaded on top of this long ma- 
terial, 4-in. by 4-in. bearing pieces are required under 
the outside ends of end piles? 

Answer—tThe loading rules do not call for the bear- 
ing pieces on such loads. 

Question. —At a certain street crossing in making the 
coupling, two knuckles are broken in the same car in 
succession in the same end of the car. Are both knuckles 
chargeable to the car owner? 

Answer.—Yes. 

Question —Some billing departments ask to have the 
total length of pipe shown when the thread only is cut 
on the end of a train line or retainer pipe. A.A.R. 
Rules allow a certain charge for cutting each thread. Is 
it necessary to show the length of the pipe on which 
the thread is cut? 

Answer.—Not necessary. 

Question—As air brake man, I have been finding a 
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number of AB release-valve-handle end plates bent and 
release valves stuck. I believe it is due to some extent 
to the %-in. heavy release rod with which these cars 
are equipped. I would like to know if any of the other 
railroads are finding the same condition. 

Answer.—There have been a number of cases where 
the AB release-valve-handle and end plates were found 
bent causing release valves to stick open. This was be- 
lieved due to rough handling rather than the size of the 
release rod. 

The position of the release valve made it convenient 
to kick these valves open, which sometimes caused the 
handles and end plates to bend or break. 

This condition was brought to the attention of the 
manufacturer and the following changes have been made : 
The end plate is now a one-piece steel forging with a 
thicker base and four spokes instead of three which will 
stand a pull 10 times that required to break the old 
type; the new handle is shortened 1546 in. in overall 
length, it being claimed that the shortening of the han- 
dle reduces the force developed and provides increased 
force for returning the operating rod to release position. 

Question.—Rule 23, Sec. 5, says: “The surface where 
new material is to be deposited must be clean and 
bright and reasonably smooth, and, therefore, if the 
surfaces are prepared by the burning process the sur- 
faces must be finished by chipping before welding.” 

What is meant by chipping? Does a few chisel marks 
on the face of the cut constitute “chipping” as used in 
this rule? If chipping does not mean removing all of 
the thin film of oxidized metal covering the surface 
prepared by the burning process then how much of the 
surface must be cleared of this oxidized metal to meet 
the requirements of this rule? 

Answer.—The surface must be entirely clean; a mere 
chipping is not sufficient. 

Question —It is noted that spring cotters and split 
keys that are undersize are being applied in journal-box 
lid pins, brake-hanger pins and brake-connection pins. 
Is the car owner being billed for such spring cotters and 
split keys? 

Answer —Car owner should not be billed unless cotters 
and split keys are applied in accordance with Rule 64. 


M-F 
Dust Guard 


A dust guard, known as the M-F, has recently been 
developed and placed on the market by the MacLean- 
Fogg Lock Nut Company, Chicago. This guard is de- 
signed to seal effectively the well side of the journal box 
as well as the opening around the axle, and it closes the 
top of the well so that no dirt can enter and accumulate 
here. 

The construction and method of application of this 
new dust guard are indicated in the illustration. The 
dust guard comprises three pieces; namely, a water- 
tight steel and wool-felt gasket that keeps dirt and water 
out of the back of the box, irrespective of casting irreg- 
ularities ; a floating seal frame and flexible leather wash- 
er, encircling the axle, and a riveted pressed-steel frame 
within which the seal moves up and down. 

When the main dust guard frame, containing the seal, 
is pressed down into position, it is held tightly in place 
against the waterproof gasket by four small flat springs 
which press against the side of the dust guard well. An 
adjustable feature permits the top of the guard, with its 
felt-lined under surface, to come down firmly on top of 
the well, regardless of well depth, and thus make an ef- 
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New type M-F dust guard being inserted in the dust guard well 


fective and permanent well closure, irrespective of the 
roughness of the casting. 

The floating leather washer, or seal, moves freely with- 
in the main dust-guard frame and contacts the axle with 
even pressure at all points, thus preventing the develop- 
ment of an oval opening through excessive wear. It 
can never contact the top of the frame nor get jammed 
in the dust guard well to be broken or worn by the axle. 
Moreover, it is said not to be susceptible to deteriora- 
tion due to the action of oil or water. 

The flexible leather washer normally points toward 
the inside of the journal box, but if it is desired to have 
it point toward the wheel, an expander ring can be fur- 
nished to maintain it in that position until the journal 
is inserted in the box. 


Decisions of 


Arbitration Cases 


(The Arbitration Committee of the A.A.R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Failure to Show Proper Description of 
Cause for Renewing Steam-Heat Hose 


On April 19, 1934, at Denver, Colo., the Union Pacific 
made repairs to a Wabash (American Refrigerator 
Transit Company) express refrigerator car which in- 
cluded using the repair-card description, “A-1 new 5- 
ply steam hose applied.” In the “Why Made” column 
the initials “B. O.” were inserted. Charges were made 
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for a new steam hose and the undescribed item removed 
was credited as a defective ordinary hose in compliance 
with Item 17, Passenger Car Rule 22. The car owner 
took exception to the credit allowance, claiming that the 
defective item removed was a standard metallic con- 
nector and that proper credit should have been allowed 
according to Item 39 Passenger Car Rule 22. Subse- 
quently, on August 28, 1934, joint evidence was ex- 
ecuted at Decatur, Ill., by the Wabash, and forwarded 
to the Union Pacific in support of the previously men- 
tioned exception to the credit allowance and as authority 
to cover the adjustment of labor involved in correcting 
the wrong repairs. 

The car owner stated that the car was equipped with 
metallic steam connectors as a standard and was so 
stenciled, and that the Union Pacific, in crediting an 
ordinary hose, violated the A.A.R. principle established 
in Interpretation 1 to Freight Car Rule 8. It was fur- 
ther stated that no repairs had been made to the metallic 
connectors in the time intervening between the original 
standardization and the Union Pacific repairs in ques- 
tion. The car owner contended that the failure of the 
repairing line to include sufficient information on repair 
records to permit intelligent billing cannot be held to 
justify the assumption of repair information necessary 
to credit an undescribed part removed at $3.50 instead 
of an alternative $22.45. The car owner contended 
further that the mishandling provides no opposition to 
the exception based on car standard equipment sup- 
ported by Interpretation 1, Freight Car Rule 8, In- 
terpretation 3 to Passenger Car Rule 16 and, finally, 
joint evidence submitted in accordance with Freight 
Car Rules 12 and 13, supported by Passenger Car 
Rule 5. 

The Union Pacific contended that its billing repair 
card complied with the requirements of Interchange 
Rules 7, 8 and 9 and that, except as otherwise specified, 
a detailed description of parts removed is not required 
when material is renewed in kind. The Union Pacific 
stated that the interchange record referred to by the car 
owner classifies the part in question as “hose” which 
term is used in Interpretation 3 to Passenger Car Rule 
16 and that, in itself, fully identifies type, making the 
use of the word “rubber” unnecessary. The Union Pa- 
cific pointed out that the joint evidence submitted did not 
prove a metallic connector had been removed and 
therefore cannot be considered sufficient to justify a 
claim for credit for a metallic connector on the grounds 
that a joint evidence card is final. The Union Pacific 
stated that under rules in effect prior to Aug. 1, 1934, 
it is not responsible on the basis of perpetuation, and as 
the A. A. R. recommended-practice steam hose was a 
proper substitute for a metallic connector, its subsequent 
renewal in kind by the Union Pacific cannot be classed 
as wrong repairs. 

In rendering a decision on November 12, 1936, the 
Arbitration Committee stated: “Car was received on 
the line of the Union Pacific April 18 and repaired 
April 19, 1934. At that time Passenger Car Rule 8 did 
not classify as delivering-line defect steam heat hose ap- 
plied in place of metallic steam connector. 

“No conclusive evidence is presented by car owner to 
substantiate statement that the Union Pacific removed 
a metallic steam connector, nor does the joint evidence 
sustain claim that car was stenciled therefor. 

“However, the use of initials “B. O.” cannot be ac- 
cepted as proper description of cause for repairs and, 
for this reason, the charge for steam heat hose applied 
April 19, should be withdrawn.”—Case No. 1750, 
American Refrigerator Transit Company versus Union 
Pacific Railroad. 
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—Courtesy German Railroads Information Office, New York. 


— NEWS — 


German Passenger Locomotive 
for Burning Pulverized Coal 


AN express passenger locomotive hav- 
ing the appearance of a streamline Diesel- 
electric locomotive, but using pulverized 
coal for fuel, has recently been completed 
for the German Railroads by the Borsig 
Works, Berlin, Germany. The locomotive 
runs with the firebox and cab at the front 
end, with the tender coupled back of the 
smokebox. The supply of pulverized coal 
from the tender is automatically controlled. 
The locomotive has 80.6-in. driving wheels 
and is the first passenger type to be built 
in Germany for burning pulverized coal. 


Report on Cooper-Nightingale 
Auto Loader 


A “SECOND progress report” prepared by 
the Division of Engineering Research of 
the Association of American Railroads on 
the Cooper-Nightingale auto loader covers 
the new design and present status of that 
device, which for the past year has been 
under study by the Research division in 
collaboration with a committee of the 
A.A.R. Mechanical division and other or- 
ganizations. During the past two months, 
the report points out, the Pullman-Stand- 
ard Car Manufacturing Company has made 
a new design of the loader for the pur- 
pose of placing it on a production basis 
and thereby reducing its cost. 

The loader provides a means of loading 
four automobiles in a 40 ft. 6 in. box car. 
Two automobiles are supported on inclined 
decks while the other two rest on the 
floor of the box car underneath the in- 
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clined decks. New features incorporated 
in the Pullman design included: (a) Decks 
and auxiliary equipment in general made 
of Cor-Ten steel in form of pressings and 
using spot-welded connections; (b) hoists 
mounted on one side of the deck; (c) a 
new design of tie-down, which has re- 
duced the cost of this part of the equip- 
ment; (d) a new design for indexing the 
front end of the deck. “In the redesign 
of this loader,” the report states, “none 
of the good features of previous designs, 
such as safety, flexibility, ease of inspec- 
tion, has been sacrificed.” 


D. & R. G. and Santa Fe to 
Rebuild Enginehouses 


Tue Denver & Rio Grande Western 
plans to rebuild immediately its coal chute 
and enginehouse at Thistle, Utah, which 
were totally destroyed by fire above the 
foundations on September 17. The same 
fire also destroyed the combined machine 
shop and powerhouse at the same point. 
The property loss totalled about $40,000. 

The Atchison, Topeka & Santa Fe— 
The work, necessitated by the increased 
size of locomotives now in use, involves the 
tearing down of nine stalls of the engine- 
house and the reconstruction of six stalls 
and a machine shop. The new stalls will 
be 132 ft. long and will be constructed of 
structural steel encased in concrete, with 
brick curtain walls. Because of the neces- 
sity of placing the enginehouse in opera- 
tion at the earliest possible date, the con- 
struction work is being carried out by two 
shifts daily. 


A German Passenger Locomotive Designed for Burning 


Pulverized Coal 


Building Program of the L.M.S. 


Tue London, Midland & Scottish (Great 
Britain) is engaged in an extensive build- 
ing program in both rolling-stock and 
structures. Equipment plans of the road 
call for the construction of 1,160 freight 
cars, comprising 500 twenty-ton ore cars, 
650 merchandise box cars and 10 eight- 
wheel heavy-duty units. 

A new modern coach shop and sidings, 
designed to augment the existing facilities 
at Euston station, London, and estimated 
to cost £500,000 ($2,480,000), marks the 
first step in a long-term plan to recon- 
struct the famous London terminal. The 
new shop, which will be fully equipped 
for vacuum-cleaning, steam-heating and 
battery charging, will provide accommoda- 
tions for 600 coaches, with facilities for 
preparing, under cover, 200 coaches at a 
time. The first locomotive testing plant 
in Britain is now under construction joint- 
ly by the L. M. S. and the London & North 
Eastern at Rugby. 


Steam Locomotive Development 
Committee Appointed 


RELATIVELY few changes in the personnel 
of standing committees of the A.A.R. Me- 
chanical Division are shown in Circular 
No. D.V.-925, recently issued by the secre- 
tary’s office, with the exception of the ap- 
pointment of a special committee on “Fur- 
ther Development of Reciprocating Steam 
Locomotives.” The membership of this 
committee includes: Chairman D. S. Ellis, 
chief mechanical officer, Chesapeake & 
Ohio, Cleveland, Ohio; Vice-Chairman W. 
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I. Cantley, mechanical engineer, Lehigh 
Valley, Bethlehem, Pa.; W. R. Hedeman, 
assistant to chief of motive power and 
equipment, Baltimore & Ohio, Baltimore, 
Md.; J. E. Davenport, assistant chief en- 
gineer of motive power and rolling stock, 
New York Central, New York; W. R. 
Elsey, mechanical engineer, Pennsylvania, 
Philadelphia, Pa.; J. M. Nicholson, acting 
mechanical superintendent, Atchison, To- 
peka & Santa Fe, Topeka, Kan.; Lawford 
H. Fry, railway engineer, Edgewater Steel 
Company, Pittsburgh, Pa.; W. E. Wood- 
ard, vice-president, Lima Locomotive 
Works, Inc, New York; H. Glaenzer, 
vice-president, Baldwin Locomotive Works, 
Philadelphia, Pa.; J. B. Ennis, vice-presi- 
dent, American Locomotive Company, New 
York; E. G. Bailey, vice-president, Bab- 
cock & Wilcox Company, New York; and 
Edward C. Schmidt, professor of railway 
engineering, University of Illinois, Urbana, 


Ill. 


Head Freight Brakemen to Ride 
Cushions; and Have Heaters 


Heap brakemen on freight trains will 
henceforth ride in heated quarters fitted 
with spring cushion seats with arm and 
back rests, as a result of an agreement 
announced on October 13 between the 
Brotherhood of Railroad Trainmen and the 
Association of American Railroads. 

The joint statement in this connection 
from A. F. Whitney, president of the 
B.R.T., and J. J. Pelley, president of the 
A.A.R., says that under the agreement, 
effective November 1, “spring cushion seats 
with arm and back rests will be provided 
head brakemen and will be installed on 
locomotives used for freight service, com- 
bination freight and passenger service, and 
combination freight and helper service. 
Such a seat either will be installed in the 
locomotive cab or in a shelter cab placed 
on the tender of the locomotive, the loca- 
tion being optional with the railroad. Heat- 
ers are also to be provided in the shelter 
cabs in territories where necessary. 

“The railroads are allowed five years in 
which to install such seats in locomotives 
coming under the agreement. All new loco- 
motives covered by the agreement, how- 
ever, will be equipped when built. 

“The negotiations between the trainmen 
and the railroads resulted from a complaint 
filed by the former with the Interstate 
Commerce Commission in an effort to have 
an order issued requiring that such seat- 
ing facilities be furnished by all railroads. 
As a result of the agreement the Brother- 
hood of Railroad Trainmen has asked the 
commission to dismiss the complaint.” 


P &S Division Selects Committees 


Tue Purchases and Stores division, 
A.A.R., has announced the selection of sub- 
jects for study this year and a tentative 
list of the committee membership. Five 
new subjects, Special Purchasing Statis- 
tics; Efficient Methods of Transporting 
Company Materials and Prompt Unloading 
of Equipment; Receiving Records; Stores 
Organization, Office Practices and Rec- 
ords, and Quantity Price Differentials have 
been selected, and three committees, Pur- 
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chasing and Store Department Manual; 
Shop Manufactured Materials, and Termi- 
nal Railway Storekeeping, have been re- 
vived. An advisory committee consisting 
of the past chairmen of the division, un- 
der the chairmanship of E. A. Clifford, 
general purchasing agent, C. & N. W., and 
a special purchasing committee consisting 
of nine purchasing officers, under the chair- 
manship of A. C. Mann, vice-president, 
I. C., have been continued, as well as the 
so-called group organization for holding 
purchasing and stores meetings in different 
territories. New chairmen have been se- 
lected for all committees, with the excep- 
tion of the committees on scrap handling, 
general reclamation, stores expense, forest 
products, fuel, stationery and printing and 
simplification. The appointments to some 
of the new and re-organized special and 


subject committees are as follows: 

Railroad Scrap: W. J. Sidey, supervisor scrap 
and reclamation, L. V., chairman; E. J. Becker, 
district storekeeper, S. P.; D. D. Canavan, gen- 
eral foreman reclamation ‘plant, B. & M.; J. J. 
Collins, supervisor scrap and reclamation, Erie; 
J. T. Goodloe, division storekeeper, Southern: 
R. R. Kane, division storekeeper, L. & N.; C. L. 
Mclllvaine, assistant purchasing agent, Penna.; 
C. E. Reasoner, assistant district storekeeper, 
M-K-T; T. H. Ryan, assistant purchasing agent, 
Wabash; J. A. Sims, care purchasing department, 
Cc. & N. W.; H. E. Warren, manager purchases 
and stores, G. M. & N.; J. Cc. Kirk, assistant 
general storekeeper, C. R. E . chairman 
ex-officio. 


General Reclamation (Joint with Mechanical 
and Engineering divisions): <A. Prentice, 
manager scrap and reclamation, N. Y. C., chair- 
man; I. C. Bon, superintendent scrap and reclama- 
ation, Wabash; . Casey, superintendent 
reclamation, Union Pacific; R. E. Hamilton, su- 
pervisor reclamation, C. & O.; T. J. Hegeman. 
superintendent scrap and reclamation, C. B. & 
Q.; W. P. Stewart, supervisor scrap and recla- 
mation, T. C.; Peter Young, 
reclamation, A. T. & S. Foa Je 


superintendent of 
S Kirk, assistant 


general storekeeper, C. R. I. S chairman ex- 
officio. 

Pricing Methods: Ps o Hunter traveling ma- 
terial supervisor, A. X F., chairman; N 


Corgins, division e ees CN O.& Te 
L. L. Studer, division storekeeper, M. P.; G. E. 


Tallmadge, assistant general storekeeper, ‘Gs Nit 
FE. G. Walker. assistant general purchasing agent, 
A. T. & S. F., chairman ex-officio, 

Shop Made Materials: B. T. Adams, district 
storekeeper, I. C., chairman; R. W. Hall, divi- 
sion storekeeper, L. & N.; A. N. Laret, assistant 
to chief purchasing officer, St LeS. Fis. Wyo 
Oswalt, works storekeeper, Penna.; C. J. Van- 
derbosch, district storekeeper, B. & O.; L. P. 


Krampf, supply agent, M. P., chairman ex-officio. 


Material Handling: A. S. McKelligon, gen- 
eral storekeeper, S. P., chairman; A> we, 
storekeeper, N. & W.; J. V. Miller, assistant 
general storekeeper, C. M. St. P. & P.; H. E: 

ay, general storekeeper, A. T. & S. F.; W. F. 


Redman, traveling storekeeper, C. & N. W; 


* 


* 


H. M. Smith, general storekeeper, N. P.; S. P. 
Warmack, general storekeeper, I-G N.; Te M. 
Betterton, purchasing agent, S. P., chairman ex- 
officio. 


Terminal Storekeeping: ns K. McCann, in- 
spector of stores, B. & chairman; R. H. 
Bruckert, storekeeper, Ky. & tnd. Term’l; A. F. 


Campbell, general storekeeper, Ill. Terminal; 
F. A. Murphy, district storekeeper, B. & 
H. A. Smith, Term’! R. R 


urchasing agent, 
Ass'n St. En W. xaman, 
supply ar C.& W. LP: 
agent, M. P., A Bam pe 


purchasing and 
Krampf, supply 


Equipment Depreciation Orders 


DEPRECIATION rates applicable to the 
equipment of 12 roads are prescribed by 
the Interstate Commerce Commission in a 
recently issued series of sub-orders and 
modifications of previous sub-orders in 
No. 15100, Depreciation Charges of Steam 
Railroad Companies. The composite per- 
centages, which are not prescribed rates 
but merely the averages of such, range 
from 2.84 per cent for the Lorain & 
Southern to 8.82 per cent for the East 
Washington. 

The largest of the 12 roads is the Gulf, 
Mobile & Northern, the rates for which 
are prescribed in a sub-order modifying 
a previous sub-order. Its composite per- 
centage is 4.25 per cent derived from the 
following prescribed rates: Steam loco- 
motives—owned, 4.13 per cent; steam loco- 
motives—leased, 4.56 per cent; freight 
cars—owned, 3.75 per cent; freight cars— 
leased, 7.48 per cent; passenger cars in 
streamlined trains, 6.53 per cent; other 
passenger cars owned, 4.55 per cent; pas- 
senger cars—leased, 13.01 per cent; work 
equipment—owned, 3.03 per cent; work 
equipment—leased, 7.72 per cent; miscel- 
laneous equipment, 24.36 per cent. 


Shippers’ Advisory Board Dis- 
cusses Car Construction 


At the forty-fourth regular meeting of 
the Atlantic States Shippers’ Advisory 
Board, held in the Hotel Robert Treat, 
Newark, N. J., October 6 and 7, a detailed 
report was presented by the committee on 
car construction, under the chairmanship 
of C. J. Fagg, manager, Commerce & 
Trade Bureau, Chamber of Commerce of 
Newark. Among the quotations given 
from the proceedings of other advisory 
boards concerning car construction was the 
statement that “it is our belief that the 
railroads alone are the best judges as to 

(Continued on next left-hand page) 
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A high-speed train brake working model recently installed at the New York Museum of Science 


and Industry. 


(Described in the October issue of the Railway Mechanical Engineer, 


page 506) 
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MODERN 
POWER... 


Without increase in weight on driv- 


ing wheels modern power provides— 


—25 to 35% increase in ton-miles 
per hour capacity. 


—lower fuel and water rates. 


—lower maintenance on track and 
bridges as well as on the locomotive 
itself. 


—distribution of operating costs over 
greater tonnage hauled. 


—larger gross earning capacity. 


—larger net earnings. 


Modern Power speeds up train 
movement and increases the earning 
capacity of the entire transportation 

plant. 


LIMA 
LOCOMOTIVE WORKS 


INCORPORATED 


LIMA LOCOMOTIVE WORKS 
INCORPORATED, LIMA, OHIO 


what cars are required in number and type 
to properly serve the requirements of the 
shippers on their respective roads. Varied 
commodity production necessitates different 
types and sizes of cars; both our steel and 
lumber people are constantly advocating the 
superior quality of their respective prod- 
ucts for car construction, and were we to 
initiate a survey [among shippers] the re- 
sponses would be more conflicting than 
helpful.” 

Commenting upon this, however, the re- 
port suggested that “there is laxity on the 
part of the railroads in not fully inform- 
ing shippers, as a whole, regarding new 
equipment; that some railroads are build- 
ing improved types of equipment and such 
progress is not being followed by others 
in a uniform way.” The report added: 
“Your committee is still without informa- 
tion from the carriers as to what method 
or plans they are following with respect 
to co-operation with the shippers in creat- 
ing a change in their equipment or ascer- 
taining the needs of shippers in order to 
increase their loading, hold and retain their 
markets and encourage the movement of 
such commodities by rail.” 

With respect to the increasing construc- 
tion of special-type cars, the committee 
held the opinion that such specialization 
provides a load only in one direction which 
appears to the group to impose upon the 
majority of shippers an unfair burden of 
transportation costs. This characteriza- 
tion, the committee did not apply to the 
recently-introduced “removable roof box 
car,” however, averring that, since “the 
new equipment affords heavier loading and 
is of such construction, it may be used in 
general service, eliminating unreasonable 
transportation costs resulting from inabil- 
ity to get a return load. Carriers should 
especially study this feature in co-operation 
with the shipper before adopting special- 
ized equipment,” the report added. 

The remainder of the report was taken 
up with a survey of comments received 
from shippers since a meeting on April 8. 


F. O. ScoraAMM, manufacturers’ repre- 
sentative, 11 W. 42nd Street, New York, 
has added to his accounts representation of 
the Grinder division of the Hammond Ma- 
chinery Builders, Inc., Kalamazoo, Mich. 

W. E. Cane, Jr., and T. F. Dwyer, Jr., 
have formed the Cade-Dwyer Company, 
683 Atlantic avenue, Boston, Mass., for the 
continuance of the business established by 
the late F. A. Barbey, with whom they 
were associated for years. 

Georce S. Case, Jr., vice-president and 
general manager of the Lamson & Ses- 
sions Company of Chicago, has been elected 
vice-president and general manager of the 
Lamson & Sessions Bolt Company, Birm- 
ingham, Ala., to succeed H. P. Ladds, re- 
signed. Mr. Case has been succeeded by 
William M. Olsen, manager of the stove 
bolt and machine screw sales department 
of the Lamson & Sessions Company of 
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Several furnish vigorous backing of the 
committee’s own opposition to over-special- 
ization in car types. Another presents rea- 
sons for the adoption of a standard-size 
box car by the carriers, to be assigned a 
length of 36 ft. 6 in., holding that shippers 
be granted the privilege of partial loading 
or unloading in transit. Such a measure, 
the comment holds, is dependent upon the 
application of the same minimum weight, 
regardless of the size of the car, and the 
basing of such minimum on the actual 
loading capacity of a 36-ft. car for each 
commodity listed in the classification. In 
support of such a measure the comment 
points out that “the tendency today seems 
to be to ship in relatively: small quantities, 
so that a car of 36 ft. 6 in., together with 
the privilege of partial loading or unload- 
ing in transit, should answer the purpose.” 

In closing, the committee complained that 
the carriers, failing to ascertain the real 
needs of shippers, were in many cases 
building the wrong type of equipment. “It 
is the observation of your committee that 
too many railroads are building equipment 
they believe will be operated solely on the 
owners line, however, necessity oftimes re- 
quires interline movement. This means, 
therefore, that special equipment is a na- 
tional problem.” 

The Board estimated, for the territory 
within its jurisdiction, an 11.4 per cent 
increase in carloadings for the fourth quar- 
ter of this year as compared with the cor- 
responding period of 1936. This figure 
was ascertained on the basis of reports de- 
livered by 40 commodity committees, which 
estimated that the number and kind of 
cars required through October, November 
and December would total 701,287, as com- 
pared with a record of 629,701 carloads 
shipped during the identical period of last 
year. 

Speaking on “Possible Legislative Inter- 
ference with Efficient and Economical 
Operation of Railroads,” M. J. Gormley, 
executive assistant to the president, Asso- 
ciation of American Railroads, argued be- 


Supply Trade Notes 


Cleveland, Ohio. Mr. Olsen has been suc- 
ceeded by G. Rider Neff of the sales de- 
partment at Cleveland. Alexander M. 
Smith, who has been in charge of the ex- 
perimental and development department, 
has been appointed to assistant general 
manager of the Lamson & Sessions Com- 
pany of Chicago. 

Tue ELECTRO METALLURGICAL COMPANY, 
unit of Union Carbide and Carbon Corpor- 
ation, New York, proposes to locate a new 
plant in the Wilson dam, Alabama, area. 
The plant will be constructed principally 
for the manufacture of ferro-alloys, calcium 
carbide, and other electric-furnace products. 

W. C. Rer, midwestern manager at 
Chicago of the Matallizing Engineering 
Company, Inc., has been appointed vice- 
president in charge of sales, with head- 
quarters at the main office in New York 
City. Walter B. Meyer, manager of the 


fore the members of the board at the Oc- 
tober 7 session that there is no justification 
for the train-limit bill now pending, ex- 
pressing the fear that the bill, in its con- 
sideration by the House of Representa- 
tives, will be treated from a political 
standpoint. Mr. Gormley also pleaded for 
strong actien against the counter proposal 
that the power to regulate the length of 
trains be delegated to the Interstate Com- 
merce Commission, asserting that “the rail- 
roads now have all the regulation they can 
stand and Congress should not interfere 
with a managerial function of this kind by 
the passage of a law or by delegation oi 
power to the Commission.” 


Equipment Building and 
Repair Programs 

The Virginian placed orders recently 
covering repair material for approximately 
800 of its 120-ton gondola cars which the 
railroad company expects to repair in its 
own shops at Princeton, W. Va. This is 
a continuation of a program inaugurated 
about two years ago covering repairs to a 
large quantity of its coal-carrying cars. 

The Chicago, Burlington & Quincy has 
announced plans for the expenditure oi 
$4,888,000 for the purchase of locomotives 
and freight and passenger cars. As soon 
as arrangements have been made for the 
sale of the necessary equipment trust notes. 
which will total $3,650,000, formal in- 
quiries will be issued for 100 Hart ballast 
cars, 3 stainless-steel dining and 3 stain- 
less-steel chair cars for the “Aristocrat.” 
2 stainless-steel dinette-coaches and 2 
stainless-steel sleepers for the Denver 
“Zephyrs,” and 1 stainless-steel dinette- 
coach car with kitchen for the original 
“Zephyr.” In addition to these cars, the 
equipment trust notes will cover equip- 
ment to be built in company shops, in- 
cluding 5 locomotives ; 250 automobile cars, 
100 of which will be equipped with auto- 
mobile loading devices; 600 box cars; 100 
hopper cars; and 400 coal cars, including 
100 55-ton cars and 300 50-ton cars. 


St. Louis, Mo., office, has been appointed 
manager of the Chicago office, and Alan B. 
Geuder, connected with the Chicago office 
as a salesman, takes over Mr. Meyer's 
duties in St. Louis. 

GeorcE H. Cortiss, advertising and 
sales promotion manager for the past four 
years for the Lewis-Shepard Company. 
Boston, Mass., has been appointed regional 
manager for the company, with headquar- 
ters at 1401 Santa Fe avenue, Los An- 
geles, Cal. Mr. Corliss was formerly as- 
sociated with the S. A. Woods Machine 
Company, Boston; J. A. Fay & Egan Com- 
pany, Cincinnati, Ohio, and the Kewaunee 
Mfg. Co., Kewaunee, Wis. 

Gustav Laur, general manager of sales. 
of the Vanadium Corporation of America, 
New York, has been appointed assistant 
vice-president and general manager of 

(Continued on next left-hand page) 
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“STEADY MILES” 


H L ee Sasa 


You never see excessive oscillation between engine and tender on a 
Radial Buffer-equipped locomotive. » » » The Buffer prevents it by 
spring-held frictional resistance between the buffer faces, yet at all 
times movement between these surfaces is unlimited in any 
direction. » » » By maintaining constant correct relation- 
ship between engine and tender and by dampening oscilla- 
tion, the Type E-2 Radial Buffer vastly improves locomotive 
riding and safety of operation. » » » Its twin, the Franklin 
Automatic Compensator and Snubber, maintains accurate 


driving box adjustment at all times and further improves FRANKLIN AUTOMATIC 
COMPENSATOR AND 


locomotive riding, reduces maintenance and increases AURET 


mileage between shoppings. 


Because material and tolerances are just right for the job, genuine Franklin repair parts give maximum service life. 


sales. Mr. Laub is a graduate of the Uni- 
versity of Pittsburgh. He became asso- 
ciated with the American Vanadium Cor- 
poration, Pittsburgh, Pa., in 1916. After 
this organization was absorbed by the 
Vanadium Corporation of America in 1920, 


Gustav Laub 


he was transferred to the Primos Chemical 
Company, another Vanadium acquisition, 
and was later placed in charge of mining 
properties of the corporation in Colorado. 
In 1921, he went to the New York office 
of the Vanadium Corporation of America, 
and subsequently served as assistant secre- 
tary, and assistant general manager of 
sales. He became general manager of sales 
in 1931. 

Tue Unit Truck Corporation, 15 Ex- 
change Place, Jersey City, N. J., has re- 
cently been incorporated to introduce the 
“Unit Truck” to the railway trade. The 
officers and directors of the new company 
are: Lester A. Crone, president; Alfred 
F. Crone, vice-president, and Charles R. 
Busch, vice-president, all of whom are 
connected with the Buffalo Brake Beam 
Company. 

Lester A. Crone, president of the Unit 
Truck Corporation, was born on July 25, 
1902. He was educated in the public 
school, East Orange High School, Stevens 
Preparatory School and Stevens Institute 
of Technology, receiving the degree of 
mechanical engineer in the class of 1926. 
Mr. Crone became assistant to the presi- 
dent of the Buffalo Brake Beam Company 
in 1926; in 1934, vice-president, and in 
1936, president. He will continue in the 
presidency of the Buffalo Brake Beam 
Company while serving also as president 
and director of the Unit Truck Corp. 

Alfred F. Crone, vice-president of the 
Unit Truck Corporation, was born on Sep- 
tember 24, 1907, and was educated in the 
public school, East Orange High School 
and Stevens Preparatory School. He was 
a metallurgist in the employ of the Acme 
Steel & Malleable Iron Works, Inc., from 
1927 to 1934. He then became assistant to 
the president of the company. In 1935 he 
was appointed assistant to president of the 
Buffalo Brake Beam Company. This year 
(1937) he became vice-president of the 
Buffalo Brake Beam Company, and now 
becomes also vice-president of the Unit 
Truck Corporation. 

Charles R. Busch, vice-president of the 
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Unit Truck Corporation, was born on Jan- 
uary 29, 1892, at Springfield, Mo., and was 
educated in the public and high schools 
of Springfield. In 1909 he was material 
accountant of the Southern Pacific of Mex- 
ico at Tucson, Ariz., and two years later 
became traveling accountant. In 1912 he 
became stock clerk to the section foreman 
of the St. Louis-San Francisco; in 1913, 
foreman of the car material general store- 
house at Springfield, and from 1914 to 1917 
was foreman and chief clerk of the Frisco 
reclamation plant at Springfield. In 1918 
he was appointed stationery storekeeper of 
the Seaboard Air Line at Portsmouth, Va., 
and during 1919 and 1920 was assistant 
general storekeeper at Portsmouth. In 
1920 Mr. Busch became sales representa- 
tive, eastern and southern districts, of the 
Buffalo Brake Beam Company, with head- 
quarters at New York. He continues also 
in this position. 

Craig W. MarsHALt has been appointed 
manager of railway sales of the United 
States Gypsum Company, with headquar- 
ters at the company’s main office, Chicago. 


"d 


Craig W. Marshall 


Mr. Marshall, who will direct all sales to 
the railroads of United States Gypsum 
Company products, began his railroad ex- 
perience early as an apprentice machinist 
with the Union Stock Yards Railroad 
Company. He then attended the Univer- 
sity of Valparaiso, Carnegie Institute of 
Technology, and Ohio Northern Univer- 
sity, completing a course in civil and 
mechanical engineering. Shortly after 
leaving school Mr. Marshall entered the 
army as a lieutenant in the Engineer Corps. 
Following his discharge from the army he 
was employed by the Concrete Steel Com- 
pany, Chicago, and soon became assistant 
western manager, continuing in that ca- 
pacity until 1922, when he joined the Amer- 
ican Arch Company, as district manager of 
the industrial department. In 1925 he was 
appointed eastern sales manager of the 
Sunbeam Electric Manufacturing Com- 
pany, and continued in that capacity for 
nearly eleven years. 

James A. SLATER has been elected a di- 
rector of the National Malleable & Steel 
Castings Company, Cleveland, Ohio, to fill 
the vacancy on the board caused by the 
death of Oliver W. Loomis on August 19. 
Mr. Slater is vice-president of the com- 
pany in charge of railway sales. He was 


first employed by the National Malleable 
Castings Company, a predecessor of the 
present company, in 1897, and served in 
various capacities prior to 1913, when he 
went to Chicago as manager of railway 
sales in that territory. He returned to 
Cleveland in 1921 and, continuing in sales 
work, was elected assistant vice-president 
in 1931 and vice-president in 1934. 

Tue Texas Company, New York, has 
made the following appointments in its 
railway traffic and sales department: W. 
E. Greenwood has been appointed general 
manager, Charles Ervin has been appointed 
trafic manager, and J. L. Lavallee has 
been appointed sales manager, all with 
headquarters in the Chrysler building, New 
York. J. M. P. McCraven has been ap- 
pointed district manager, railway sales di- 
vision. Edward Wegner has been ap- 
pointed assistant district manager, railway 
sales division, both with headquarters in 
the McCormick building, Chicago, and A. 
W. Larsen has been appointed assistant 
district manager, railway sales division, 
with headquarters at 1218 Olive street, St. 
Louis, Mo. 


Obituary 


ALAN NELSON LUKENS, inventor and 
chief mechanical engineer of the Railway 
Steel Spring Division of the American 
Locomotive Company for about 50 years, 
died at his home on October 19 at Eliza- 
beth, N. J., at the age of 70 years. Mr. 
Lukens was born on March 29, 1867, at 
McKeesport, Pa. He received his educa- 
tion at Pingry School and Stevens Institute 
of Technology. He entered business in 
Philadelphia with the Scott Spring Com- 
pany about 1895, being transferred to New 
York and becoming chief engineer when 
the Scott Spring Company was consoli- 
dated with the Railway Steel Spring Com- 
pany. He continued as chief engineer of 
the Railway Steel Spring Division of the 
American Locomotive Company when the 
Railway Steel Spring Company was ab- 
sorbed by the American Locomotive Com- 
pany. Mr. Lukens was well known in 


A. N. Lukens 


railway circles and was a pioneer in many 
of the developments in the spring industry. 
He was a member of the American So- 
ciety of Mechanical Engineers and the 
American Society for Testing Materials. 
(Turn to next left-hand page) 
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This photograph shows the Great Northern’s crack 
train, the Empire Builder, crossing the Mississippi 
River over the famous stone arch bridge at Minneapolis. 
Near the east end of this span is a monument with the 
following inscription: “Standing on this site Louis 
Hennepin, the first white man to see these falls, 
christened them Saint Anthony.” The harnessing of 
this water power was responsible for the growth of the 
little town of St. Anthony into the present city of 
Minneapolis. One of the flour mills for which the city 
is famous is seen in the background. 


The bridge, with its massive masonry, lofty arches, and 
graceful curvature, recalls the solidity of the work of 
Roman antiquity. It is one of the finest stone viaducts 
in the world. Because of the length and curvature of 
the span passengers can see the bridge, and its height 


HARBISON-WALKER 
REFRACTORIES CO. 
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a OF A SERIES OF FAMOUS ARCHES OF THE WORLD 


ŝ 4 


THE GREAT NORTHERN BRIDGE AT MINNEAPOLIS 


also commands a view of the city’s skyline. 


It consists of 23 arches and is 2,100 feet long, 76 feet 
high and 28 feet wide. Completed in 1893, it is the 
only structure on the Great Northern Railway on 
which is inscribed the name of the founder of the 
system, James J. Hill, who later became famed as the 
Empire Builder. 


The locomotive shown was the first to make a round 
trip between the Mississippi River and the Pacific 
Ocean without a stop except to change engineers and 
take on water and fuel oil. In one direction it pulled 
the fast mail train; in the other a silk special. In 
honor of this 3,700-mile jaunt the name Marathon was 
assigned in place of No. 2517. 


AMERICAN ARCH CO. 


INCORPORATED 


Locomotive Combustion 
Specialists » » » 


General 


E. E. Macuovec, mechanical superin- 
tendent of the Atchison, Topeka & Santa 
Fe, Southern district, Western lines, with 
headquarters at Amarillo, Tex., has as- 
sumed also the duties of master mechanic 
of the Plains division of the Panhandle & 
Santa Fe. 


J. D. Muir has been appointed superin- 
tendent of motive power and car depart- 
ment of the Canadian Pacific, with head- 
quarters at Toronto, Ont., succeeding Geo. 
Whiteley, deceased. Mr. Muir entered the 


J. D. Muir 


service of the Canadian Pacific in 1905 as a 
machinist at Moose Jaw, Sask. In 1909 he 
became shop foreman at Moose Jaw and 
in 1910 shop foreman at Calgary. He was 
locomotive foreman successively at Cal- 
gary, Alta., Medicine Hat, Alta., and Win- 
nipeg, Man., from 1910 to 1916. In 1917 
he became general foreman motive power 
department, at Vancouver, B. C., and in 
February, 1919, assistant works manager at 
Angus shops, Montreal. In 1928 he was 
appointed assistant superintendent motive 
power and car department, Western lines, 
with headquarters at Winnipeg, although 
for a time in 1933, during the illness of 
the late George Whiteley, he was acting 
superintendent motive power and car de- 
partment for the Eastern lines. 


FRANK SHEPPARD Rosstns, who has been 
appointed superintendent motive power of 
the Atlantic Coast Line at Wilmington, 
N. C., as noted in the October issue of the 
Railway Mechanical Engineer, was born on 
December 22, 1880, at Menantico, N. J. 
In March, 1900, he entered the service of 
the Pennsylvania as a machinist apprentice 
in the Meadows shops and in September, 
1902, was furloughed to enter Purdue Uni- 
versity, from which he was graduated in 
June, 1906, with a B.S. degree in mechan- 
ical engineering. In March, 1907, he com- 
pleted his apprenticeship at the Altoona, 
Pa., shops of the Pennsylvania, then tak- 
ing over special duties in the locomotive 
test plant and in studies of fuel and ton- 
nage problems. From March to May, 1908, 
he was furloughed for service with the 
Berwind White Coal Company. In May, 
1908, he became fuel inspector of the Cres- 
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Personal Mention 


son division of the Pennsylvania, and in 
November, 1908, shop inspector at Renovo, 
Pa. In November, 1909, Mr. Robbins was 
appointed assistant master mechanic, loco- 
motive and car repairs, of the Mononga- 
hela division and in January, 1911, became 
assistant road foreman of engines of the 
Renovo division. He 
general foreman of the Pitcairn, Pa., car 
shop in December, 1913, and assistant mas- 
ter mechanic of the Pittsburgh division in 
July, 1914. In May, 1917, he was fur- 
loughed for military service and in March, 
1919, returned to the Pennsylvania as as- 
sistant engineer of equipment, office of the 
assistant to president at Philadelphia, Pa. 
He became master mechanic of the Pitts- 
burgh division in December, 1919, and in 
March, 1920, was appointed to a similar 
position on the Pittsburgh Terminal divi- 
sion. In March, 1921, Mr. Robbins re- 
signed from the Pennsylvania and in May 
of that year became mechanical advisor of 
the Inter-Allied Technical Board, Trans- 


F. S. Robbins 


Siberian Railways, at Harbin, China. In 
December, 1922, he became railway repre- 
sentative of the Pittsburgh Testing Lab- 
oratory and in August, 1924, manager of 
its Philadelphia office. He was appointed 
superintendent motive power and machin- 
ery of the Florida East Coast at St. Au- 
gustine, Fla., in May, 1926, which position 
he held until his recent appointment as 
superintendent motive power of the At- 
lantic Coast Line. 


E. G. Bowiek, works manager of the 
Ogden shops of the Canadian Pacific at 
Calgary, Alta., has been appointed as- 
sistant superintendent of motive power, 
with headquarters at Winnipeg, Man., to 
succeed J. D. Muir. 


Master Mechanics and 
Road Foremen 


W. ALEXANDER has been appointed mas- 
ter mechanic of the Portage-Brandon di- 
vision of the Canadian National, with 
headquarters at Winnipeg, Man., to suc- 
ceed A. Mays, deceased. 


became assistant . 


LeLanp T. Fire, who has been appointed 
master mechanic of the San Joaquin di- 
vision of the Southern Pacific, with head- 
quarters at Bakersfield, Calif., as noted in 
the September issue of the Railway Me- 
chanical Engineer, was born on July 2, 
1887, at Ogden, Utah. He obtained his 
education in the public schools of Ogden 
and through a correspondence school 
course. He entered the employ of the 
Southern Pacific in July, 1905, and until 
July, 1907, served as an engine wiper, a 


L. T. Fife 


machinist helper and an electric craneman. 
He then became, until July, 1911, a ma- 
chinist apprentice at Ogden. From Janu- 
ary, 1912, to September, 1912, he was a 
machinist and night foreman for the Utah 
Copper Company at Arthur, Utah; from 
October, 1912, to March, 1913, a machinist 
on the Chicago, Milwaukee & St. Paul; 
from October, 1913, to May, 1914, machine 
shop foreman, Utah Copper Company, 
Magna, Utah, and from July, 1921, to De- 
cember, 1921, a machinist on the Union 
Pacific at Provo, Utah, and North Platte, 
Neb. From December, 1921, until his ap- 
pointment on August 1, 1937, as master 
mechanic of the San Joaquin division, he 
has been in the service of the Southern 
Pacific successively as a machinist, erecting 
foreman, departmental foreman, general 
foreman, and assistant master mechanic. 


C. D. SmirH has been appointed master 
mechanic of the Port Arthur division of 
the Canadian National, with headquarters 
at Sioux Lookout, Ont., to succeed T. R. 
Currie, who has been transferred. 


C. E. Port, assistant master mechanic 
of the Galesburg-Ottumwa divisions of the 
Chicago, Burlington & Quincy at Galesburg. 
Ill., has been appointed to master mechanic 
of the Beardstown division, with headquar- 
ters at Beardstown, III. 


Don Nott, master mechanic of the 
Beardstown division of the Chicago, Bur- 
lington & Quincy at Beardstown, Til., has 
been transferred to the Casper division, 
with headquarters at Casper, Wyo., to suc- 
ceed C. O. Davenport, deceased. Mr. Nott 
will have jurisdiction also over the Sheri- 
dan division. 

(Turn to next left-hand page) 
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For new requirements... MOLY steels 


WrrH the decided trend toward higher steam pres- 
sures and temperatures, there is also a growing 
tendency toward welded pipe-line assemblies. 
Carbon-Molybdenum steel is being used more and 
more extensively in steamline construction because 
it meets the stricter present-day requirements: It has 
good creep strength and retains its strength at 
elevated temperatures. It lends itself to welded con- 
struction. And — its cost is so low, in comparison with 
its advantages, that in the end it is really the most 


economical steel for the purpose. In a weldability 
investigation, tests showed: 

At room temperature Carbon-Molybdenum steel 
was 10% higher in tensile strength and 20% higher 
in yield point than Carbon steel; 

At 950° F. the drop in these qualities respectively 
was 14% and 15% for Carbon-Molybdenum and 
31% and 34% for Carbon: 

At 1050° F. the drop in both qualities was 24% for 
Carbon-Molybdenum and 50% for Carbon. 


Our technical book, “Molybdenum,” will prove useful to engineers and production heads interested in cost cutting and product 
improvement. Our monthly news-sheet, “The Moly Matrix,” keeps readers informed on Moly developments. Both sent free on 
request. Our laboratory is available for the study of special ferrous problems. Climax Molybdenum Co., 500 Fifth Ave., New York. 


PRODUCERS OF FERRO-MOLYBDENUM, CALCIUM MOLYBDATE AND MOLYBDENUM TRIOXIDE 


FEST =~ SSE 
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sion 


i 
Climax 


J. P. Ketry, master mechanic of the 
British Columbia district of the Canadian 
Pacific at Vancouver, B. C., has been ap- 
pointed works manager of the Ogden shops 
at Calgary, Alta., succeeding E. G. Bowie. 


G. R. MILLER, master mechanic of the 
Plains division and of the Pecos division 
of the Panhandle & Santa Fe, with head- 
quarters at Clovis, N. M., is confining his 
jurisdiction to the latter division. 


ARTHUR J. PENTLAND, division master 
mechanic of the Canadian Pacific at Ke- 
nora, Ont., has been appointed master 
mechanic of the Saskatchewan district, 
with headquarters at Moose Jaw, Sask. 


E. W. Fritts, road foreman of engines 
of the Hannibal division of the Chicago, 
Burlington & Quincy, has been promoted 
to the position of assistant master me- 
chanic of the Galesburg-Ottumwa divisions 
at Galesburg, to succeed C. E. Plott. 


G. H. Nowe tt, master mechanic of the 
Saskatchewan district of the Canadian Pa- 
cific, at Moose Jaw, Sask., has been trans- 
ferred as master mechanic to the British 
Columbia district, with headquarters at 
Vancouver, B. C. 


Shop and Enginehouse 


Moses Harry WESTBROOK, superinten- 
dent of shops of the Grand Trunk West- 
ern, who retired on September 1, as noted 
in the October issue of the Railway Me- 
chanical Engineer, was born on May 23, 


Turret LatHes.—The new Gisholt im- 
proved 3AL, 4L and 5L heavy duty turret 
lathes and optional special attachments are 
described in the catalog issued by the 
Gisholt Machine Company, Madison, Wis. 


Pipe Repatr CLramps.—The Pipe Re- 
pair Handbook issued by the M. B. Skin- 
ner Company, South Bend, Ind., describes 
how to repair various kinds of leaks with- 
out shutdown of the pipe line. 


INGERSOLL Ray Biave.—The features of 
standardization and application of the In- 
gersoll Ray Blade are described in detail 
in the eight-page illustrated Ray Blade 
cutter bulletin issued by the Ingersoll Mill- 
ing Machine Company, Rockford, Ill. 


Lanpis THREADING EQuripMENT.—The 
Landis Machine Company, Inc., Waynes- 
boro, Pa., has issued a 16-page bulletin 
showing how Landis pipe threading and 
cutting machines cover the requirements 
for thread-cutting equipment in railroad 
shops and associated metal-working indus- 
tries. 


Wuittnc SPECIALTIES. — “Pointing the 
Way to Lower Repair Costs” is the title of 
Bulletin No. 220 issued by the Whiting 
Corporation, Harvey, Ill. In this bulletin 
are briefly described the advantages of 
various whiting railroad specialties—M odel 
“B” drop tables; locomotive spotters; auto- 
matic car washers; electric turntables; 
cranes, etc. 
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1868, at Writtle, England. He received his 
education in the public and night schools 
of Canada, England and the United States. 
Mr. Westbrook served his apprenticeship 
at Robert Whitelaw’s General Machine 
Shop, Woodstock, Ont. He later spent 
two years in England and Scotland, work- 
ing at the government arsenal at Wool- 
wich; Peter Denny’s Marine Works, Scot- 
land; Dryden & Forch Printing Press 


successively as a machinist, charge hand, 
and apprentice instructor at Stratford until 
April 1, 1903, when he was transferred to 
Port Huron, Mich., as machine shop fore- 
man. On October 1, 1908, he was trans- 
ferred as machine shop foreman to Battle 
Creek, Mich. In 1916 he was drafted by 
the Munitions Board of Canada and for 
several months superintended shell manu- 
facture at the plant of the Spartan Com- 


Oct., 1890 


Sept., 1937 


M. H. Westbrook 


Works, London, and Maxim Nodenfeldt 
Gun Works, Erith, England. Returning 
to Canada, he entered the employ of the 
Grand Trunk Railway System at Strat- 
ford, Ont., on October 28, 1890, serving 


Trade Publications 


Copies of trade publications 
described here can be ob- 
tained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


Forcen Stee. FLANGEes.—The Kropp 
Forge Company, 5301 West Roosevelt 
Road, Chicago, in its four-page bulletin 
covers its line of forged steel stock flanges 
which includes boiler, tank, welding, off- 
set, double hub, etc. 


Arr-BrAke Devices.—Circular Notices 
Nos. 1111, 1112, and 1113, issued by the 
Westinghouse Air Brake Company, Wil- 
merding, Pa., describe, respectively, a 
cleaning device for AB valve brake pipe 
strainers; a new double locking angie cock 
and an improved handle for angle cock, 
and improved hose fittings. 


TEMPERATURE MEASUREMENT AND CON- 
TROL.—The Leeds & Northrup Company, 
4934 Stenton avenue, Philadelphia, Pa., 
in Broadside N-33 on Micromax and other 
pyrometers, presents four distinct methods 
of temperature measurement and control— 
thermocouple pyrometers, resistance ther- 
mometers, optical pyrometers, and Rayo- 
tube pyrometers, the latter being described 
as offering full reliability and low main- 
tenance in certain applications within the 
range of 300 deg. to 5,000 deg. F. 


pany, Montreal. Returning to Battle 
Creek, he became erecting shop foreman 
on April 1, 1917; general foreman on Jan- 
uary 1, 1918, and shop superintendent on 
November 1, 1919. 


SIGNAL FoAM-METER.—Bulletin No. 376 
of the Electro-Chemical Engineering Cor- 
poration, 310 South Michigan avenue, Chi- 
cago, describes the Signal Foam-Meter 
electromatic blowoff system. A diagram 
shows the application of the steam sepa- 
rator system, and boiler cross-sections, in 
color, show the behavior of boiler water 
under average operating conditions. 


Cotor anD Desicn.—“Color and Design 
in Passenger Equipment” is the title of a 
26-page brochure issued by the Pullman- 
Standard Car Manufacturing Company, 
Chicago, which illustrates the special serv- 
ice provided by this company in executing 
the interiors and exteriors of passenger 
cars and trains. According to the bro- 
chure this service is complete, embracing 
architectural features, colors, decorations, 
fabrics, floor coverings and other details 
of the finished job. The brochure, printed 
in colors, gives a striking impression of 
what has been accomplished with modern 
materials, fabrics and colors in most of the 
recent new trains and cars “styled” by 
Pullman-Standard. The trains illustrated 
include the Union Pacific “City of Den- 
ver,” the Illinois Central “Green Dia- 
mond,” the Southern Pacific “Daylight,” 
the Pullman articulated cars “Advance” 
and “Progress,” as well as some of the 
cars in the new 14-car streamliners which 
are being built for the Chicago & North 
Western, the Union Pacific and the South- 
ern Pacific. 
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OxWELD 


RAILWAY MECHANICAL ENGINEER 


speeds up rivet removal 


OW-COST rivet removal can be effected through 
i. the use of improved Oxweld* apparatus and 
procedures. A high-efficiency, low-oxygen-velocity 
cutting nozzle allows accurate control of the oxy- 
acetylene flame and avoids burning the sheet 
adjacent to the rivet hole. With the efficient 
Oxweld procedure for this work, the rate of rivet 
removal has been greatly accelerated, and in some 
cases as much as doubled. 

In many railroad shops, this proved economy is 
rapidly being adopted in all equipment-rebuilding 
and boiler-alteration programs, and in similar work 


where sheets must be salvaged and re-used. 


*Trade-Mark 


The speed and accuracy of this and many other 
applications of the oxy-acetylene process are con- 
tributing to the efficiency of railroad shops which 
avail themselves of Oxweld service. Oxweld rep- 
resentatives are prepared to advise how to adapt 
these procedures to your programs. 

THE OXWELD RAILROAD SERVICE COMPANY 
Unit of Union Carbide and Carbon Corporation 


Mas 


New York: 
Carbide and Carbon Building 


Chicago: 
Carbide and Carbon Building 


A QUARTER OF A CENTURY OF SERVICE 
TO THE MAJORITYOF CLASS I RAILROADS 


DeceMBER, 1937 
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One of the otl-burning 2-10-4 type locomotives built by the Lima Locomotive Works, Inc., for the Kansas City Southern 


Kansas City Southern 


Freight Locomotives 


Tue Kansas City Southern received ten freight loco- 
motives of the 2-10-4 type from the Lima Locomotive 
Works during the latter part of the summer, five of 
which were equipped for burning oil and five for burn- 
ing coal. Neither in point of total weight, weight on 
drivers, nor combined heating surface are these locomo- 
tives the largest which have been built. The cylinder 
tractive force of 93,300 1b., however, has not been ex- 
ceeded, and their boiler pressure of 310 1b. is the largest 
which has yet been employed in locomotives of this type 
with staybolt type fireboxes. The principal dimensions 
of these locomotives are compared in the accompanying 
table with the two largest locomotives of this type. 


The Boiler 


„The boilers on these locomotives are 92 in. outside 
diameter at the first course; the second course is tapered, 


The Kansas City Southern Locomotive Compared with 
the Two Largest Locomotives of the 2-10-4 Type 


ROM sasia ORAS 1 EE abe C&O. A.T. &S.F. K.C.S. 
Road Nornes aA AE sere. 36 3002 5000 900 
Builder. inunan aa Lima Baldwin Lima 

Date Gat anes cirke eaea 1930 1931 1937 

Tractive force, eng., lb. ... 91,584 93,000 93,300 
Tractive force, booster, Ib. 15,000 A E A 
Weight engine, lb. .............0005 566,000 502,600 514,000 
Weight on drivers, Ib. ..........0005 373,000 348,200 353,000 
Cylinders, diam. and stroke, in. ..... 29x34 30x34 27x34 
Driving wheels, diam., in. .......... 69 69 70 
Steam pressure, Ib. ...........--005 260 300 310 
Grate: aren, Sq.) ft25 A 6,3. cae A 121.7 121.5 107 
Heating surface firebox, sq. ft. ...... 645 592 500 
Heating surface total evap., sq. ft.... 6,635 6,143 5,154 
Superheat. surface, sq. ft. .......... 3,030 2,550 2,075 
Comb. evap. and superheat., sq. ft. .. 9,665 8,693 7,229 


and the third course, which is straight, has an outside 
diameter of 102 in. The thickness of the nickel-steel 
shell in the three courses is 1 in., 1-3/32 in. arid 1% in., 
respectively. 

The firebox is provided with a combustion chamber 
which extends forward into the boiler 75 in. The dis- 
tance from the top of the crown sheet at the front and 
the inside of the wrapper sheet is 29-31/32 in., thus 
providing more than usual steam space over the firebox. 

The side sheets, crown sheet, combustion chamber 
and inside throat sheet are welded. The inside door 
sheet and the tube sheet are riveted in place. The 
calking edge of the former, however, is welded up 36 
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Ten 2-10-4 type built by Lima 
develop a tractive force of 93,- 
300 lb.— The boiler pressure 
is 310 lb. and there are 7,229 
sq. ft. of combined heating sur- 
face— Five burn oil and five 
burn coal 


in. from the mud ring and all inside and outside firebox 
sheets are welded at the calking edges around the mud 
ring. Calking edges of all seams adjacent to flexible 
staybolt sleeves are also welded. In the construction of 
the shell the longitudinal seam of the first course is seal 
welded 12 in. at the back and 15 in. at the front. 

The combustion chamber is fitted with a complete in- 
stallation of flexible staybolts as are also at the top, 
ends and upper corners of the side sheets. The coal- 
burning locomotives are equipped with Standard BK 
stokers and Firebar grates. They are fitted with ash 
pans of unusually large capacity. 

The boilers include the Type E superheater, the units 
of which are installed in No. 10 BWG tubes of 334 
in. outside diameter—one of the first, if not the first, 
installation of tubes of this size. The superheater header 
includes the American multiple type throttle valve with 
a maximum lift of 134 in. The drypipe is fitted with a 
Tangential steam dryer. 

All of the locomotives are fitted with the Worthington 
Type 6 feedwater heater. The heater is mounted in the 
top of the smokebox and the exhaust pipe from the 
cylinder to the feedwater heater is attached directly to 
the cylinder inside the smokebox. The hot-water feed 
pump is located ahead of. the cylinder saddle under the 
smokebox and is rigidly mounted on the bed casting. The 
hot-water line is designed to have a direct head of water 
from the heater to the pump. Where it emerges from 
the smokebox a single elbow casting connects it with 
the pump. 

The water is delivered to the boiler through a top 
check. Under the check are baffle plates which break up 
the entering stream of water. Back of the check is a 
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transverse swash plate and just in front of the back 
tube sheet is another. The boiler is equipped with the 


Model C Gunderson process apparatus for boiler-water 
treatment. 

The smokebox on the oil-burning locomotives is based 
on the railroad’s standard type of exhaust nozzle with 


Back head of one of the coal-burning locomotives, showing the arrange- 
ment of piping under the jacket 


Venturi gas nozzle. 
used. 

The foundation of the locomotive is a General Steel 
Castings bed casting, of which the cylinders and back 
cylinder heads are an integral part. This casting also 
includes the main reservoir. The front bumper, how- 


No netting or deflector plates are 


General Dimensions, Weights and Proportions of the 
K.C.S. 2-10-4 Type Locomotives 


3 Coal-burn. Oil-bu: 
Railroad oe: ea E A eek Aa K: CoS, K. C: S. 
Bulldetss tinaas eap a aaa N wate LE Lima Lima 
Type of lo.omotive ..................... 2-10-4 2-10-4 
Road: class: certe nenea nYa J J 
Road numbers. 2.0262 i seats csaccees soa 905-909 900-904 
Date BUG ack pata Gee Seciny 1937 1937 

WIE ae na TE aden Saree cs A ts Freight Freight 
mensions : 

Height to top of stack, ft. and in....... 16-0 16-0 

Height to center of boiler, ft. and in.... 10-10! 10-10% 

Width overall, ft. and in............... 11-4 1-4 

Length overall, ft. and in.............. 111-41% 111-4% 

Cylinder centers, in.................... 95 95 
Weights in working order, 1b.: 

On Arive iaaa an e ir aswseney every 353,300 350,000 

Oü font uck eneren a EAA 51,500 50,600 

On trailing trick: eiee snd Tise paTR 109,200 108,400 

Total name ee boa aa hah ia bo tee das 514,000 509,000 

MONTE? yo. case Se aa ee T N 359,690 348,000 
Wheel bases, ft. and in.: 

RVING: o bsr zanka oa Ra eases 24-4 24-4 
Rigid cores masea GAGES Kee sane a 6-1 6-1 
ENGNG; total oA nataas dean dens? 48-8 48-8 
Engine and tender, total................ 98-5 98-5 

Wheels, diameter outside tires, in. ....... 

a ETE Sa aivracos oe tae are a<is 70 70 
Front rek arere ecole Aaa 42 42 
Trailing muck crista annii nans 42 42 

Engine : 

ylinders, number, diameter, stroke, in... 2-27 x 34 2-27 x 34 
Vae BOOS. CODE aecdaoa tev aaa Walschaert Walschaert 
Valves, piston type, size, in. ........... 14 14 
Maximum travel, in. .................. 7% 7% 
Steam AD ities aces a a A bet 15/16 15/16 
Exhaust clearance, in. ................ | | 

d, GR E EE EET 4 4 
Cut-off in full gear, per cent........... 85 85 

Boiler : 

TYPE: bse cnnsapiecsctda ar ctieianasewecs Conical Conical 

Steam pressure, lb. per sq. in. ......... 310 310 

Diameter, first ring, inside, in. ........ 90 90 

Diameter, largest, outside, in. ......... 102 102 

Firebox; i Jonath, I0 0.250) 0.46446 aan s 150 150 

Firebox, width, in. ................... 102% 102% 
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Height mud ring to crown sheet, back, in. 72% 72% 
Combustion chamber length, in. ....... 75 75 
Arch tubes, number and diam., in. .... 5-314 5-314 
Tubes, number and diam., in. ......... 73-2% 73-2 
ues, number and diam., in. ......... 183-34 183-3 
Length over tube sheets, ft. and in. .... 1-0 21-0 
MSE — oie’ c\a"are Sea. 8.42 2 a. ag ne ee Soft coal Oil 
ROME 8 os, 56.5 50:5 OA Ok we a aAa Standard BK Pr Ae 
Grate type 3565 eae aerator AE A Firebar Shas 
Grate-areky SA. IO 2607956 oDe Ge riali 107 107 
Heating surfaces, sq. ft.: 
Firebox and comb. chamber ........... 446 446 
Arch) tubes! jess ewes iGo een sedans 54 54 
Firebox, total cia ta scnscisens KRAER 500 500 
Tubes and fl0es. nroa 37 ok is kates tn 4,654 4,654 
Evaporative, total ........0ccecsevsees 5,154 5,154 
SUper BEANE acta a s:aie Foie 0s nn. Se eE 2,075 2,075 
Comb. evap. and superheat. ........... 7,229 7,229 


Feedwater heater, type Worthington Worthington 


Tender: 

EVDO SEEE ore EEE E OE NPAT Rectangular Rectangular 

Water capacity, U. S. gal. ............ 20,700 21,000 

Riiel\ Capacity” | Face E A O A 25 tons 4,500 gal. 

Trucki: aon ernn et aa ieee tana’. 6-wheel 6-wheel 

Journals diant in: 2.23 55 3c ewes aaa 6%" 6% 
General data, estimated: 

Rated tractive force, engine, 85 per cent, 

WDE XS Gases E IEIR E EE cae eee 93,300 93,300 

Weight proportions : 

Weight on drivers + weight, engine, per 

CONE P ree ssid ghee elo a O NG EES 68.8 68.8 
Weight on drivers + tractive force..... 3.79 3.75 
Weight of engine + comb. heat. surface.. 71:2 70.5 

Boiler proportions: 
Firebox heat. surface, per cent comb. 

beat. SUTlaOe <5 Ade duet ensaaa sane 6.9 6.9 
Tube-flue heat. surface, per cent comb. 

3 hat regen LETETTE T RA hike 64.5 64.5 
Superheat. surface, per cent com eat. 

SUTIRCE© sisari nRa a Anas R 28.6 28.6 
Firebox heat. surface = grate area. z 4.6 4.6 
Tube-flue heat. surface + grate area 43.5 43.5 
Superheat. surface -+ grate area . 19.4 19.4 
Comb. heat. surface = grate area. 67.5 67.5 
Tractive force = grate area........ 871 871 
Tractive force -- comb. heat. surface... 12.9 12.9 
Tractive force x diam. drivers + comb. 

heat. -Surlace: reio sais tre. viernes seine se 903.4 903.4 


ever, is cast separately. There are four waist sheets, 
all of which have sliding fits on the boiler. 

The cylinders are 27-in. by 34-in. and are fitted with 
three-step bushings of Hunt-Spiller gun iron. The 
same material is used in the valve bushings. The steel 
pistons and the valves are both fitted with Hunt-Spiller 
gun-iron bull rings and Duplex sectional packing rings. 

The driving wheels are 70 in. in diameter and are of 
the Boxpok type. The main journal bearings are fitted 
with SKF roller-bearing boxes, with journals 13.7845 
in. in diameter by 14% in. long. All other journals 
have crown bearings 11! in. in diameter by 14 in. long. 
The first, second and fifth pairs of driving wheels are 
fitted with lateral-motion driving boxes. 

The two-wheel engine truck is of the inside-bearing 
type and the four-wheel trailer truck is of the Delta 
type, both furnished by the General Steel Castings Cor- 
poration. The engine-truck journals are fitted with 


The finished back head of one of the oil-burning locomotives 
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SKF roller-bearing journal boxes. While the trailer- 
truck journals now have plain bearings, the trucks are 
designed with a view to the future application of roller- 
bearing boxes. 

The guides and crossheads are of the multiple-bearing 


A locomotive in the erecting shop 
before the application of lagging 
to the boiler 


type. The locomotives are fitted with the Tandem type 
of main rod driving on the third and fourth pairs of 
wheels. The cylinder centers have a spread of 95 in. 
Equalization is broken between the third and fourth 
pairs of drivers. The first three pairs are cross-equal- 
ized with the two-wheel engine truck and the fourth and 
fifth pairs separately equalized on each side with the 
trailing truck. The spring hangers are of the stirrup 


The locomotives are fitted with the Walschaert valve 
motion with a link of skeleton type construction. The 
maximum travel of the valve is 714 in. Franklin type B 
reverse gears are used. 

Force-feed lubrication is provided for all driving-box 
hub faces, shoes and wedges, in addition to the usual 
feeds for cylinders, valves and guides. Detroit force- 
feed lubricators are fitted. Individual mechanical lubri- 
cators are provided for each air compressor. 

The brakes are Westinghouse Schedule 8-ET and in- 
clude two 8%4-in. cross-compound air compressors which 
are mounted in front of the smokebox on the engine 
bed. The driver brakes on this locomotive are operated 
by five 12-in. by 10-in. cylinders. Two driver-brake 
cylinders, placed side by side on the guide yoke, operate 
the brakes on the first and second pairs of drivers and 
there is a separate brake cylinder for each of the third, 
fourth and fifth pairs of driving wheels. ` 


Although no special cowling has been employed on 
these locomotives, they present an exceptionally neat 
appearance. Not only does this apply to the exterior 
of the locomotives, but also to the back heads within 
the cab as well. Here the arrangement of the piping 
under the jacket and the employment of a pedestal type 
brake valve conceals the usual confusion of piping in 
the locomotive cab. There are two sand boxes, one in 
front of and the other at the rear of the steam dome. 
They are combined with the steam-dome casing in a 
single structure. The locomotives are fitted with vesti- 
bule cabs. F 

The tenders have been built as large as possible with- 
in the limits of maximum axle loads for six-wheel trucks. 
The coal-burning tenders have a capacity of 20,700 gal- 
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lons of water and 25 tons of coal and weigh, loaded, 
348,000 Ib. They are built up of Cor-Ten steel on the 
General Steel Castings water-bottom type underframe. 
The tenders are carried on Buckeye trucks which are 
fitted with SKF roller-bearing journal boxes. 


The 


trucks are fitted with Simplex unit-cylinder clasp brakes. 
The general dimensions, weights and proportions of 
these locomotives are given in the table. 


Partial List of Materials and Equipment on the Kansas 
City Southern 2-10-4 Type Locomotives 


Boiler shell and wrapper sheet, nickel 
Steel ET ET +. Lukens Steel Co., Coatesville, Pa. 
Lagging, 85 per cent sectional magnesia. Johns-Manville Sales Corp., New 
or! 
Flexible staybolts (Lewis special stay- 


R ne EE SAAT E Joseph T. Ryerson & Son, Inc., 
Chicago 
Tabet and fues S666. ces iidr co ikasa National Tube Co., Pittsburgh, Pa. 
Arch-tube and washout plugs......... Huron Míg. Co., Detroit, Mich. 
Birebox. Ae 72 Cds ae EAAS UE EEEE AS Lukens Steel Co., Coatesville, Pa. 
Fire door, Butterfly No. 8............ Franklin Railway Supply Co., Inc., 
$ New York 
Pire brick aodrei e SEREEN Economy Arch Co., St. Louis 


M 
Grate bars (on coal-burning locomotives). Waugh Equipment Co., New York 
Stoker, Standard type BK (on coal- 
burning locomotives) .......+....55 Standard Stoker Co., 
or! 


Inc., New 


Smokebox blower fittings .. .. Barco Manufacturing Co., Chicago 


Front-end hinges 1.1 Okadee Company, Chicago 
Superheater and Tangen ryer, 
Type B errat asda oseake a eo sia are Superheater Company, The, New 


York 
Feedwater heater, Type 6-SA-100000...Worthington Pump and Machinery 
Corporation, Harrison, N. J 


Feedwater hose .....cccccesccccccees Gustin-Bacon Mfg. Co., Kansas 
City, Mo. 
Low-water alarm, Type B-3........... Nathan Manufacturing Co., New 


Yor 
Pipe fittings cscs or eased scawevsassoes Crane Co., Chicago 


Bed casting and bumper (not integral 
with bed castings) .......seeeeeees General Steel Castings Corp., Ed- 
dystone, Pa. 
Engine tuck sites oa 6.004090 isneus General Steel Castings Corp., Ed- 


dystone, Pa 


Engine-truck roller bearings ......... SKF Industries, Philadelphia, Pa. 


Driving-box bearings, Arctic bronze...National Bearing Metals Corp., 
St. Louis, Mo. 

Main driving-box roller bearings......SKF Industries, Philadelphia, Pa. 

Trailer truck, Delta .............. ... General Steel Castings Corp., Ed- 
dystone, Pa. 

Coupler and pocket, A. A. R. Type E.. Buckeye Steel Castings Co., Co- 
lumbus, Ohio 

Shoes and wedges, phosphor bronze.... National Bearing Metals Corp., 
St. Louis, Mo. 

Wheels, engine truck and front trail- 3 

ing truck, rolled steel.......soeeseso Edgewater Steel Co., Pittsburgh, 

a. 


Wheels, trailing truck, rear, Boxpok 


a M E A T TT General Steel Castings Corp., Ed- 
dystone, Pa. y 
Driving wheels, Boxpok type......... General Steel Castings Corp., Ed- 
dystone, Pa. N 
Bh io ENE EAA wale oi i ohio American Locomotive Co., Rail- 
way Steel Spring Div., New 
ET Co., Rail 
Springs nia aama na esner E sets merican comotive Co., Rail- 
PUDE. way Steel Spring Div., New 
or 
(Continued on page 570) 
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Inspection and Safety” 


WVE are all concerned in some manner with dependable 
locomotive performance, likewise we are all anxious to 
have safe performance. If the locomotives on any rail- 
road in competitive territory (and where is the railroad 
that does not have competition?) fall short of the best 
possible performance, your rivals in the transportation 
field, be it railroads, trucks, busses, or airplanes, will 
surely get some of the business that your road would 
otherwise have retained. We are all too familiar with 
the results of loss of business; it affects everybody, all 
the way down the line. 

The improvements made in recent years in average 
train speed, increased tonnage, and reduced fuel consump- 
tion per unit of work performed were contributed to by 
many factors, but the most essential element in these 
accomplishments is the locomotive. The value of a rail- 
road as an efficient medium of transportation is depend- 
ent upon the fitness of its locomotives, and it is no doubt 
evident to all that these operating achievements could 
not have been accomplished if the locomotives had not 
been in generally good condition, however, speaking 
of the railroads as a whole, there is still room for much 
improvement in this direction. Even though the road- 
way, bridges, track, signals, terminals, stations, and all 
other facilities may be first class in all respects, and 
those in charge of operation highly skilled in that science, 
the maximum results cannot be attained if all locomotives 
in use are not maintained in a high state of serviceability. 
Safety, speed, long locomotive runs, maintenance of 
schedule, increase in train load, fuel conservation, are 
impossible of attainment if locomotives are not efficient 
and dependable. Rightly directed efforts to improve the 
present condition will be rewarded by new records of 
achievement in fast, safe, dependable, and economical 
transportation. 


Problems of Mechanical Forces 


Too often in attempts to get trains moving pressure is 
brought to bear on the mechanical forces to furnish loco- 
motives that are not in condition to complete the trip 
safely and expeditiously. This situation was largely re- 
sponsible for the enactment of the Federal locomotive 
inspection law. The framers of the law recognized that 
poorly maintained locomotives are a menace to safety. 

If a locomotive is despatched in inefficient or unsafe 
condition we are taking an unjustifiable chance on an 
engine failure which may possibly result in an accident 
involving personal injury or death. When a locomotive 
is despatched with same weakness existing the least that 
may be expected is an engine failure and the effects of 
an engine failure are often far reaching. Failure to 
maintain the schedule of the train directly concerned is 
frequently the least important feature. Often the 
orderly movement of trains over a whole division is 
disrupted, the disruption sometimes extending to other 
divisions and connections. The total cost is indetermin- 
ate because it is not possible to evaluate the effect on the 
passenger or shipper who is inconvenienced and whose 
disappointment may react on the railroad. 

The probable additional result of an engine failure 
is serious personal injury or death for one or more per- 
sons. It is the prevention of these occurrences that the 

* Abstract of an address before the New England Railroad Club, Boston, 
Mass., November 9, 1937 


+ Chief inspector, Bureau of Locomotive Inspection, Interstate Com- 
merce Commission. 
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By John M. Hallt 


Inspections which disclose con- 
dition of equipment of para- 
mount importance in assuring 
safety and reliability of opera- 
tion in service 


locomotive inspection law endeavors to accomplish. Our 
inspectors still find defects on locomotives that have 
existed for some considerable time without any apparent 
notice having been taken of them by the railroad com- 
panys’ employees and officers, and also defects that have 
been repeatedly reported by the companys’ employees, and 
thereby brought to the attention of the proper officers. 
but which have not been repaired, or which show indi- 
cations of ineffective attempts to make repairs. 


Responsibility 


The locomotive inspection law and rules are specific in 
placing responsibility upon the railroad company for safe 
construction, the making of inspections, and maintaining 
locomotives in proper condition and safe to operate with- 
out unnecessary peril to life or limb, yet it is not uncom- 
mon to be asked by a responsible representative of a 
railroad company for acquiescence in the use on loco- 
motives on his railroad of practices long recognized as 
unsafe, and which if applied to a car received in inter- 
change, would not be accepted for movement over his 
line. 

Another procedure that is sometimes followed is to 
apply parts or appurtenances, or make repairs, in a man- 
ner that cannot be justified from the standpoint of safety. 
and then, after placing in service, attempting to obtain 
rulings or interpretations that will permit use ostensibly 
within the legal requirements. Such attempts are usually 
accompanied by the pretext that it would be expensive to 
remove the locomotives from service and make proper 
changes, that the parts or appurtenances, or method ot 
repairs, are less costly than recognized conventional 
standards, and by the suggestion, if not argument, that 
the changes are “modern,” when, in fact, similar, if not 
identical arrangements have long since proved themselves 
to be unsafe. We are not believers in the axiom that 
“there is nothing new under the sun” but it would seem 
that there is considerable truth in this old saying as such 
practices are indulged in not only by those who may have 
little knowledge of the ruggedness and dependability 
necessary to insure safety in railroad equipment and who 
probably are not familiar with what has heretofore been 
tried and discarded, but also by others who should be in 
a position to realize that attempts to reduce the degree o! 
safely now afforded, no matter how much they may 
personally gain if successful, are not in line with “mod- 
ern” progress. 

The desire to create something new or different, or to 
deviate from current recognized practices that have been 
developed in the laboratory of actual experience is laud- 
able only if the outcome promises to result in eventual 
savings, or is more useful, or both, and without any 
sacrifice of safety in either case. 
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It might be emphasized that the purpose of the Loco- 
motive Inspection Act as expressed in the title is to “pro- 
mote the safety of employees and travelers upon rail- 
roads.” Therefore, it is the intent of the law that the 
standards of safety be continually improved, rather than 
that concessions may be made to permit operation of 
equipment or use of devices or processes of doubtful 
safety merely because it might be thought by some that 
we should go “modern” irrespective of the effect it may 
have on the casualty list. 

Every generation has its own interpretation of 
“modern.” While modern human beings are considerably 
more open-minded and tolerant than their predecessors I 
am not sold on the idea that the current interpretation 
gives us license to cut corners on matters of safety with- 
out giving due weight to the fact that taking a chance is 
keeping open house for death. The attitude of the 
Bureau of Locomotive Inspection is not ultra conserva- 
tive; however, our responsibilities in seeing that the pur- 
pose of the law and rules is accomplished are too great to 
permit us to acquiesce in, or condone, the use of equip- 
ment that would reduce the degree of safety now 
afforded. 

The duties imposed upon the carriers by the law are 
absolute and continuing. The fact that a Federal in- 
spector has not taken exception to a condition, method 
of repair, or method of inspection, does not relieve the 
carrier from the responsibility placed upon it. 


Changes in Equipment aud Practices 


There will be, and of course should be, changes in 
equipment and repair practices as the state of the art 
progresses. These changes have gone on for ages, some- 
times slowly, at other times with great rapidity though 
frequently accompanied by costly errors due to overlook- 
ing the importance of fundamentals. Today is a time 
of rapid change in the railroad world, as well as in other 
lines of activity, but we will advance only to the extent 
that we keep our feet on the ground and select that 
which, in the light of past experience and current avail- 
able knowledge, promises to be useful and safe. It is 
far more important that all parts of a locomotive func- 
tion reliably than it is that they be constructed in accord- 
ance with the latest theory. 


Inspections and Repairs 


It is the purpose of the inspections required by the 
locomotive inspection law and rules to detect weaknesses 
that may have been unintentionally or thoughtlessly in- 
corporated in construction or when making repairs, and 
to disclose deterioration that inevitably develops in serv- 
ice. It is the first duty of our inspectors to see that the 
carriers make the specified inspections in accordance with 
the rules and regulations and that the carriers repair 
the defects disclosed before the locomotives are again 
put into service. It is therefore necessary that vigilance 
be exercised to discover all defects and all conditions that 
indicate a defect is in the process of development, and 
if this procedure is carried out conscientiously and thor- 
oughly, and proper repairs made at the proper time, we 
will have practically eliminated engine failures which are 
a waste of money, and their accompanying personal in- 
juries which are a waste of human resources. If engine 
failures or train delays must be had the proper place to 
have them is at the terminal where safe and economical 
repairs can be made. 

The words “economical repairs” are not here used in 
the sense of cheapness—there is no actual exemption 
from admission charges to the realm of dependable per- 
formance and service; however, there is a rebate on 
these charges that is recovered as time goes on. Eco- 
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nomical repairs are substantial and consequently cost 
more money at the time they are applied than the inferior 
work that always accompanies cheapness. The difference 
resolves itself into the fact that economical repairs are 
in the long run low cost repairs because they are lasting 
and pay a dividend in the shape of superior all around 
performance, while cheap and consequently inferior re- 
pairs result in consistently poor performance and are a 
continual source of expense and danger. 

As an example I might cite an illustration of inferior 
repairs that caused the loss of one life and resulted in 
much greater cost than would have been incurred had a 
thorough job been done either after the defective con- 
dition was first reported or after it became manifest that 
the repair measures employed were not effective: 

“The left bottom crosshead shoe lost out on account 
of loosely fitted bolts breaking. A piece of the 
wreckage was thrown backward and struck the fire- 
man causing injuries from which he died a few hours 
later. Reports of the condition of the bolts were 
made at the ends of each of seven trips prior to 
the accident and the repairs made consisted only 
of tightening the nuts on the bolts.” 

The loose condition of the bolts had been known for 
some time and this should have been construed as a 
danger sign by those responsible for the maintenance of 
the locomotive. 


Protective Devices 


Because of the skill developed by those whose duty 
it is to make the inspections most of the weaknesses and 
deteriorations of parts of locomotives can be found by 
thorough examinations but unfortunately there are occa- 
sional instances where impending failure seemingly de- 
fies detection. It is here that protective devices, or 
constructions that minimize damage and personal in- 
juries, prove their value. Water glass shields that prevent 
the shattered glass from flying in the event of breakage 
of tubular water glasses represent one such device. An- 
other is the mechanically operated fire door. 

A comparatively recent accident caused by the failure 
of a front end steam pipe on a prominent railroad fur- 
nishes a typical example of what is accomplished in the 
saving of lives and reduction of injuries to a minimum 
by the presence of protective devices. This accident 
occurred while the locomotive was pulling a passenger 
train at a speed of about 45 m.p.h. A piece broke out of 
a front end steam pipe leaving a hole in the pipe approxi- 
mately 4 inches wide and 211% inches long through which 
steam escaped into the smoke box and thence back 
through the flues into the firebox. At the instant of 
failure of the steam pipe the fireman had just stepped 
on the fire door operating pedal and was looking into the 
firebox. He was forced backward against the coal gate, 
then attempted to get to the left gangway, and finally 
succeeded in getting over the top of the coal gate and 
into the coal pit. His injuries, though painful, were not 
of a permanent nature. 

The engineman closed the throttle and applied the 
brake and sanders as quickly as possible, then opened 
the front cab window and put his head outside to escape 
the effects of the gas and heat. When the train stopped 
he found practically the entire interior of the cab to be 
on fire. The engineer was not injured to the extent of 
causing him to lose any time. 

The volume of steam that escapes back through the 
flues and into the firebox in instances of this kind, caus- 
ing a blast in the reverse direction to normal, acts like a 
giant blow torch discharging through the fire door if 
open, and pours into the cab a mixture of hot gas, burn- 
ing coals, and steam. If this blast is not instantly shut 
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off, as occurred in this case by the removal of the fire- 
man’s foot from the operating pedal and the automatic 
closing of the fire door, there is little if any chance for 
those in the cab to escape fatal injury or instant death. 
The further liability is always present of the engineer 
being prevented from closing the throttle and applying 
the brake and the train continuing uncontrolled and 
colliding with another train or being wrecked from other 
causes. 

I have spoken of the mechanically operated fire door 
as a protective device but it was originally conceived and 
applied as an economy device—to enable a more efficient 
job of firing to be done—to save coal. Thus this com- 
paratively simple device serves a dual purpose—safety 
and economy. It is only one of a number of devices or 
constructions used on locomotives, either primarily ap- 
plied for safety, or primarily applied for economy, that 
result in safer and more economical operation. 

A water glass on the left side or back head of the 
boiler, in addition to the water glass attached to a water 
column on the right side, is another device that serves 
the double purpose of safety and economy. Its presence 
enables the fireman to readily see the water level at all 
times from his usual position which is a distinct aid 
in an efficient job of firing. A further, and more im- 
portant purpose is the additional assurance provided that 
incorrect water level indications make themselves mani- 
fest by difference in the levels in the two glasses thus 
enabling prompt steps to be taken to protect the boiler 
against the effects of low water. A recent disastrous ex- 
plosion, in which three persons were killed, might have 
been prevented by the presence of a second water glass 
on the left side of the boiler. This explosion occurred 
shortly after the train had left a water tank stop at which 
the tender cistern was filled and an informal report 
made to the despatcher that poor time had been made to 
that point due to the feedwater pump not properly sup- 
plying the boiler. After the explosion the top cock of 
the water glass that was mounted on the water column 
was found closed which indicated that the cock had been 
closed, probably at or before reaching the water tank, 
in an attempt to raise the water in the glass, and prob- 
ably in the hurry to get the train moving and avoid delay 
the fact that the cock was closed was forgotten. If this 
boiler had been equipped with an independent water glass 
on the left side the condition of the right water glass 
would no doubt have been discovered in time to prevent 
the accident. 


Safety Glass in Cabs 


Another opportunity to increase the safety of opera- 
tion of locomotives has been largely overlooked by the 
railroads. I refer to the use of safety glass in the front 
cab doors and windows and in cab storm windows. Prac- 
tically all regulatory authorities having to do with motor 
vehicles require the use of safety glass, especially in the 
windshields, and the reasons that underlie this require- 
ment apply equally to front cab doors and windows and 
to cab storm windows on locomotives. Safety glass is 
now used throughout in a small number of locomotives 
propelled by power other than steam and in some few 
other instances it is used in the front cab doors and win- 
dows and in cab storm windows, but ordinary glass is 
used throughout on the vast majority of locomotives, 
both steam and those propelled by other forms of power. 
The use of ordinary glass in the front windows and in 
storm windows constitutes an unnecessary hazard to 
enginemen and others who may be riding in the cab as 
is evidenced by an increasing number of injuries caused 
by the breaking and shattering of glass from these win- 

ows. 


562 


Firm Grip and Safe Foothold 


Published statistics covering the year 1935 show tha 
falls of persons in train service accidents resulted in the 
death of 27 percent of all employees killed and 30 per- 
cent of all employees injured in train service accidents. 
In addition 25 employees were killed and 1,762 were in- 
jured in falls of persons in non-train accidents, which 
was 18 percent of all employees killed or injured in non- 
train accidents. 

Falls when in the performance of duties while work- 
ing on locomotives also constitute a prolific source of 
injuries. In the last fiscal year there was reported to the 
Bureau a total of 87 accidents in which 4 employees were 
killed and 83 employees injured from this cause. None 
of these falls could be attributed to any features en- 
countered in connection with the condition of locomotives, 
it being apparent in each instance that the falls were 
caused by inattention or sudden illness on the part of 
those killed and injured. These accidents do not come 
within the scope of the locomotive inspection law but 
are mentioned here in order to emphasize the necessity 
ofa firm grip and safe foothold and alertness on the 
part of all concerned. 


Reporting of Accidents 


The rules provide that in the case of an accident re- 
sulting from failure, from any cause, of a locomotive, 
its boiler, or tender, or any appurtenances thereof, result- 
ing in serious injury or death to one or more persons, 
the carrier owning or operating such locomotive shall 
immediately transmit by wire to the chief inspector a 
report of such accident. A further provision is that when 
the locomotive is disabled to the extent that it can not be 
run by its own power, the part or parts affected shall be 
preserved intact, so far as possible without hindrance 
or interference to traffic, until after our inspection. 

The channels set up by some of the carriers through 
which reports of accidents are supposed to be made to 
the chief inspector are so circuitous that reports are 
often unduly delayed, in some instances the parts affected 
are not preserved intact, and sometimes no reports are 
made. Without expressing any opinion as to the purpose. 
if any, of failing to make the reports in the manner 
provided it might be said that such procedure tends to 
defeat the purpose of the law as it prevents the con- 
ducting of as thorough investigations as could otherwise 
be made. Inasmuch as accidents coming within the scope 
of the locomotive inspection law originate on equipment 
for which the motive power department is accountable it 
would appear that responsibility for properly reporting 
these accidents should be placed upon that department. 


Reduction of Accidents and Casualties 


In the fiscal year ended June 30, 1937, the number of 
inspections of steam locomotives made by our inspectors 
was 100,033; the number of locomotives found defective 
was 12,402, or 12 percent of the number inspected: a 
total of 49,746 defects were found ; and 934 locomotives 
were ordered out of service because of the presence of 
defects that rendered the locomotives immediately unsaie. 

In 1937 increases occurred in the number of accidents. 
the number of persons killed, and the number of persons 
injured as compared with the year 1936; these increases 
were due to a greater volume of traffic handled by the 
railroads and to two particularly violent boiler explosions 
in one of which four persons were killed and in the other 
three persons were killed. Considering the circum- 
stances, this is a very creditable showing, particularly if 
a comparison is made with the year 1923. The results 
for 1937 compared with 1923 show a decrease in acci- 
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dents of 80 per cent, a decrease of 65 per cent in the 
number of persons killed, and a decrease of 82 per cent 
in the number of persons injured. 

The accidents and -casualities that occurred in connec- 
tion with failures of boilers and boiler appurtenances in 
the fiscal year ended June 30, 1937, compared with the 
year 1912, the first year the boiler inspection act became 
effective, are shown in the table. The original act applied 
to boilers and their appurtenances only and the table 
shows the relative improvement in safety of these parts. 

Safety and economy are inseparable twins; if locomo- 
tives are maintained in the safest possible condition the 
maximum in efficient and economical operation will be 


Caleulations Versus the Feel of the Thing in 


Accidents and Casualties Caused by Failure of Some Part 
or Appurtenance of the Steam Locomotive Boiler 
Fiscal year ended June 30— 
1937 1912 


Number of accidents.........--.:0eeeeeceeeee 63 856 

Percent decrease ........ eee eee eee cree 92.6 
Number of persons killed...........---- RI 91 
ercent decrease .......-.----+-: rhe 1,005 


Number of persons injured 
Percent decrease 


oo eee 
attained. The interests of the Bureau of Locomotive 
Inspection and of the railroads are mutual in this re- 
spect because the ends sought by each are similar and 
can be attained only through exactly the same means— 
thorough inspections and timely and proper repairs. 


Diesel Engine Development 


CHARLES F. KETTERING, vice-president and general man- 
ager of the General Motors Corporation, has the faculty 
of discussing difficult and complicated engineering ques- 
tions and scientific problems in a simple, understandable 
and most interesting way; indeed he is today regarded 
as one of the most popular, if not the most popular, 
speakers in the engineering and scientific world. 

In discussing extemporaneously the possibilities of 
the Diesel engine in railway service at a luncheon given 
by Alfred P. Sloan, Jr., chairman of the General Motors 
Corporation, to a group of railway officers and indus- 
trial leaders in New York on October 28, he made the 
following observations : 

Another question is asked, “What is the future of 
this type of power development?” I haven’t the slight- 
est idea. We have been making an enormous number 
of automobile engines for years. We have built, up to 
the present time, about 40 millions such engines and we 
are still improving them every year. In terms of horse- 
power we are just starting on the Diesel engine. Last 
year, for instance, if we take four million automobiles 
as the baseline and conservatively estimate them, below 
the advertising man’s wishes, at 50 hp. each, we made 
250 millions of horsepower. I think that we made about 
two millions of horsepower of Diesel engines. So we are 
making one per cent of the horsepower today in Diesels 
that we make in gasoline engines. That leaves the whole 
future ahead of us and as we improve these things and 
get them better, they are going to fit into their adjusted 
places as the demands require. 


Microscopic Tolerances 


So you can look ahead with a great deal of interest 
to the future development of this type of power. It is 
always going to cost a little more than the gasoline en- 
gine, because the injectors are expensive to make. So 
far as I know they are about the most accurately made 
pieces of apparatus known. The limits on the pump 
for the very high-pressures at which they must operate 
are very small indeed. As we say in the shop, “Our 
limits are a quarter of a tenth of a thousandth of an 
inch.” Let me give you that in terms which are a little 
bit different. You have all seen a log on a sawmill; if 
you took a three-foot log and sawed it up into inch 
boards, you will get 36 one-inch boards, less the saw- 
dust. Now imagine you took a human hair and sawed 
it up into 120 parts, each part would be a quarter of a 
tenth of a thousandth of an inch. 
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We have to make our injector plungers fit that close 
because if we didn’t, the oil would leak by the plungers 
when the pressure was applied and it would not get into 
the cylinders. No manufacturing fellow likes to make 
fits that close. But we just say, “that’s right, make it 
the way you think it ought to be, and then it won't 
work.” So you have to accept that. The interesting 
thing about it is, that after they are made to that high 
degree of accuracy they apparently don’t wear very 
much. This is one of the puzzles we don’t understand. 


A Lot We Don’t Know 


Two of the troubles that bothered injectors ended in 
an entirely different manner from predictions. Plung- 
ers do not wear and the fine holes through which the 
oil is forced do not erode or wear out. All of which is 
another way of saying that there is a lot we don’t know. 

We are very likely to sit down at a calculating table, 
make some figures, and abide by them before the experi- 
ment—but we still have to experiment. 

I am going to tell you a very interesting story about 
calculations. Recently they were taking some very 
beautiful motion pictures of a cat—a fellow held the 
cat upside down, and let him loose. He turned over 
and landed on his feet. We have known for a long 
time that cats do this. Now, a man in Cambridge Uni- 
versity in England studied each motion of the cat and 
wrote the differential equations for it. When, to his 
very great surprise, he found that they checked per- 
fectly, he said that that was the reason why the cat 
landed on its feet. But if the cat had stopped to figure 
out those equations as he turned over, he would have 
landed on his head. 


The Feel of the Thing 


The cat has the feel of the thing and that is the rea- 
son he can turn over. For many, many years we have 
been trying to tell all scientific people that there is some- 
thing in experience which gives you the feel of the 
problem. We are just getting the feel of this new type 
of power. The first time maybe we didn’t land on our 
feet, but we got part way over. We do have the great- 
est confidence in the world that the Diesel can be devel- 
oped into a most important industry—one which will be 
of great service to the railroads, one which will put 
more men to work, and one which will expand our 
ideas of the uses of power beyond anything of which we 
now know. 


563 


Spray-Type 


Air-Conditioning System 


An application of the Sturtevant spray-type air-con- 
ditioning system in which has been incorporated an ultra- 
violet-ray sterilizer was made on the two new passenger 
coaches and three combination buffet coaches built by 
the Pullman-Standard Car Manufacturing Company for 
the Bangor & Aroostook during the past summer. The 
spray-type air-conditioning system on these cars is ice- 
activated but operates with evaporative cooling only when 
the outside wet-bulb temperature falls below a prede- 
termined point. The ultra-violet-ray sterilizer operates 
during cold weather when the water spray is not in use. 
Combined with the sprays, which, themselves, have a 
sterilizing effect on the air, the ultra violet ray thus pro- 
vides a year-round effect, so far as air-borne infection 
is concerned, equivalent to the operation of the air-con- 
ditioning system with a circulation of 100 per cent fresh 
outside air. 

The Sturtevant air-conditioning units are overhead 
mounted and the ice bunkers, sumps and water-circulat- 
ing pumps are mounted beneath the car body. The over- 
head equipment is assembled in two units. The fan and 
motor assembly is mounted over the vestibule, with the 
fresh-air grille in the vestibule ceiling. The washer 
unit, through which the air passes from the fans, is 
mounted above the ceiling near the end of the car. Each 
unit is completely self-contained. The washer unit is 
supported in a light frame of structural steel which is 
suspended from the car roof, thus relieving the unit 
itself of any distortion which might arise from direct 
attachment of the casing to the car structure. The unit 
is installed through a removable hatch in the car roof. 
The recirculating-air grille, which is located in the ceil- 
ing near the end of the coach, is connected by duct to the 
suction box of the blower unit. A central air-distribut- 
ing duct down the length of the car distributes uniformly 
so that a gentle diffusion takes place, as it passes from 
the duct into the passenger compartment. 

The fan and motor assembly consists of two single- 
width Rexvane centrifugal fan wheels, one mounted on 
the shaft extending from each end of the motor. The 
fan casings are split in order to facilitate the removal 
of the complete motor and fan assembly for repairs. The 
motor-fan unit is assembled in a suction box, with all 
balancing and adjusting of parts completed in the shop, 
and is installed in the car as a unit with wiring connec- 
tions made in a single conduit box within the suction 
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The Sturtevant Company devel- 
ops unit in which cooling by 
evaporation is substituted for re- 
frigeration at the lower temper- 
atures within the cooling range 
—An ultra-violet sterilizer pro- 
vides for uniformly healthful 
atmosphere within the car 
throughout the year 


box. The motor is 34 hp. in capacity, compound wound, 
and may be provided for 32, 64, or 110 volts d.c. In 
each case the motor is designed to permit operation with 
unregulated higher voltages at increased speeds. The 
normal operating speed of the motor is 1,200 to 1,500 
r.p.m., delivering from 1,500 to 2,400 cu. ft. of air per 
min. . 

The washer casing is made of No. 16 gage galvanized 
steel and No. 30 oz. copper. The galvanized steel is 
used for the upper portion of the casing and the copper 
for the drain pan at the bottom. The joint between the 
two parts of the casing is sealed watertight with a spe- 
cial compound and no edges of the steel are exposed to 
the interior. The casing is buttressed with bands of 
light angle section and the bottom rests on a welded 
steel framework. Suitable marine access doors are pro- 
vided to permit access to the interior of the casing for 
the removal or application of the spray nozzles. The 
doors fit against frames, producing watertight joints 
sealed with tubular rubber gaskets, and are held in place 
by four castle nuts each. l 

The copper drain pan has been designed of such pro- 
portions that no accumulation of spray water will occur 
in the overhead unit. A special hyperbolic streamline 
elbow carries the water from the spray nozzles immedi- 
ately into a single return pipe leading from the bottom 
of the drain pan to the ice-bin sump beneath the car. 
Cars with insufficient headroom for a single return pipe 
from the drain pan may be equipped with two return 
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One of the Bangor & Aroostook coaches fitted with the Sturtevant spray-type air-conditioning system 
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The blower and spray cooling units of the Sturtevant air-conditioning system 


pipes and special streamline fittings to accomplish the 
same result. In most cases, however, the single return 
pipe can be adopted and the amount of piping reduced 
to the same as is used with any conventional coil type 
air-conditioning units. 

The principal feature of the air-conditioning unit is 


Detail of patented bayonet latch-type nozzle 


the use of spray nozzles which have replaced the usual 
type of cooling coils for the purpose of heat transfer. 
These nozzles are attached to suitable pipes branching 
from a single transverse water-distributing header by 
means of bayonet-lock joints and rubber gaskets. They 
are thus readily replaceable, although the smallest open- 
ing in each nozzle is 34g in. in diameter and there is 
little likelihood of choking up with any material which 
may pass the strainer in the piping system beneath the 
car. They produce a deluge of highly atomized chilled 
water through which the circulating air passes. Air 
from the washer chamber is mellowed to the proper 
humidity, resulting in an atmosphere within the car which 
need not produce a sensation of shock to passengers en- 
tering it from humid, hot outside air. The omission of 
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the main cooling coils removes a source of odor-produc- 
ing accumulations, and the passage of the recirculated 
air through the spray tends to clear up odors originat- 
ing in the car. 

Built permanently into the casing near the end through 
which the air enters is a single fin-tube precooling coil 
fed by a %4-in. pipe. The use of the precooler is of ad- 
vantage both in economy of ice consumption and in ade- 
quacy of evaporative cooling. At the opposite end of the 
casing is placed the steam-heat radiator which is a double 
fin-tube coil. Between the heating surface and the 
nozzles is a tri-hook moisture eliminator consisting of 
a bank of zigzag vanes, in passing through which the 
direction of the air is sharply changed three times. A 
similar eliminator is also installed at the entering end of 
the casing. 

The controls are of the conventional type wherein the 
car temperature may be adjusted and automatically regu- 
lated to one of several thermostat settings to be made by 
the trainman. An additional selector control operated by 
an outdoor wet-bulb thermostat automatically changes 
the system from ice cooling to evaporative cooling. This 
control consists of a damper motor which operates to 
open and close a portion of the area through the outside- 
air intake grille and to cause the water circulation to by- 
pass the ice bunkers. The wet-bulb thermostat is 
mounted in the fan suction box. When the wet-bulb 
temperature drops below a predetermined point (about 
64 deg.) * the damper motor opens the outside-air damper 
and closes off the recirculation-air duct where it enters 
the fan suction box, thus producing 100 per cent fresh- 
air circulation. The circulating water for the sprays is 
caused to bypass the ice and cooling is entirely by evapo- 
ration. When the outside wet-bulb temperature rises 
above the setting of the wet-bulb thermostat the damper 
motor operates to close the fresh air-intake dampers and 
to open the duct from the return-air grille, thus restor- 
ing the circulation to the predetermined minimum pro- 
portion of fresh air—25 per cent in the case of the 
Bangor & Aroostook installation—and the water again 
circulates through the ice bunkers. 

It is well known that in sneezing thousands of micro 
organisms may be discharged into the air and spread 
throughout any confined space. It has been found that 
the spray removes or destroys bacteria or other micro- 


* A wet-bulb temperature of 64 deg. F. may occur in normal weather 
conditions with dry-bulb temperatures as high as 95 deg. F., according 
to official weather records and tests under actual railway car service 
conditions, 
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organisms expelled into the air by the passengers so that 
with the maximum percentage of air recirculation the 
effect within the car is equivalent to the introduction of 
cooled and nearly sterile outside air at the rate of 2,000 
cu.ft. per min. 

For wintertime use, when the sprays cannot be oper- 
ated without window condensation and other difficulties, 
an ultra violet sterilizer has been developed. This con- 
sists of lamps of pure fused quartz, emitting high-inten- 
sity ultra-violet light, which are installed within the highly 
reflective aluminum recirculating box just above the re- 
turn-air grille. The lamps are connected to a Sturtevant 
Railvane rotoformer for operation on 32 volt d.c. and 
require a total power input of 460 watts. The high-in- 
tensity ultra-violet light produces a sterilizing effect on 
the recirculated air practically equivalent to that pro- 
duced by the spray operation during the summer, thus 
providing a uniformly low percentage of air contamina- 
tion within the car throughout the year. The air puri- 
fication design was developed with the aid of the con- 
sulting services of W. F. Wells and M. W. Wells of the 
University of Pennsylvania. 

The cooling water is drawn from the overhead unit in 
most cases through a single return pipe from the drain 
pan leading to a sump beneath the car. A special design 
of pump with duplex impellers forces this cooling water 
through the conventional three-way bypass valve arrange- 
ment to the ice bins or directly back to the sprays in the 
overhead unit. Only one pump, therefore, is required 
per car, although some installations have been made using 


two pumps with single impellers of the conventional 
type. The power required by the double impeller pump 
is only slightly more than the power of a single pump. 
The three-way valve and its interconnecting piping to 
the ice bins and ice-bin sump is identical with the ar- 
rangement of such piping on cars equipped with conven- 
tional coil-type air-conditioning units, the setting of the 
valve being electrically controlled from the main auto- 
matic control switchboard panel. 

Since chilled water is the essential means of condition- 
ing the air passing through the spray unit, the design 
lends itself to the ice-storage system of cooling. The 
mechanical refrigeration system is readily adapted to the 
spray-conditioning unit, however, by replacing the ice 
bins with a water chiller beneath the car. The refrig- 
erant from the mechanical system is expanded directly 
into the tubes of the water chiller through an automatic 
expansion valve. The chiller provides a storage of cold 
water and, in effect becomes a holdover reservoir at 
station stops. 

An additional water-storage reservoir or sump of ap- 
proximately 50 gal. capacity is recommended to be located 
in the water piping line between the water chiller and 
the drain pan of the overhead spray-cooling unit. The 
reservoir serves two purposes: First, it provides a supply 
of water for evaporative cooling in mild and dry weather: 
second, it provides a reservoir of relatively quiet-flowing 
water in which dust collected from the air by the sprays 
will precipitate, forming a sludge at the bottom which 
can be readily cleaned out at suitable periods. 


Developments in Car Design’ 


Tue whole country is becoming weight conscious and 
the railroads and allied industries are alive to the irre- 
sistible urge. The more dead weight you save the less 
the demand on the power plant that hauls the train. 
Take a glance at the results to be obtained from the sav- 
ing of deadweight in two types of service—passenger 
and freight. 


Passenger and Freight Service 


The public demand and the railroads are speeding up 
train schedules. In all cases the schedule is dependent 
upon the ability of the power plant to do the job and 
that means get into the terminal on time, taking into 
account not only the tightness of the schedule but delays, 
usual and unusual, that are bound to occur. 

Railroads will not reduce the number of cars hauled 
below passenger-space requirements and the operation of 
two sections where one should answer is not worthy of 
consideration. 

There are two vital factors which combine to make 
up train resistance and determine the amount of work 
the power plant must do—wind pressure and weight. 

Streamlining is a very important item at extremely 
high speeds and on short trains, but as the length of 
train increases the advantage gained by streamlining de- 
creases due to increase in skin friction. Streamlining 
contributes to reduction of train resistance, has eye ap- 
peal, and the public likes it. They sense that they are 
on a modern high-speed train. 

When it comes to starting, accelerations after slow- 


* A paper presented at a meeting of the New York Railroad Club, 
November 12, 1937 


t Engineer of research, Pullman-Standard Car Manufacturing Company. 
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A discussion of the use of 
weight-saving and corrosion- 
resistant materials in car con- 
struction — Results of strain- 
gage tests of car structures 


downs and mounting grades, it is reduction in weight, 
not streamlining, that counts. From our own knowledge 
most high-speed passenger-train schedules stand or fall 
due to the ability of the power plant properly to handle 
starting, acceleration and grades and their importance 
seems to progress in the order named. Saving of dead 
weight permits train speeds of more miles per hour. 

One might ask why not increase the size and capacity 
of the power plant. If it were practical by so doing to 
meet the power requirements imposed in making high 
schedules with heavy trains, it would be undesirable. 
from an economic standpoint, for reasons that must be 
obvious to all. As a proof of this, the manufacturer 
of the power plant, whether it be a steam locomotive 
or an internal-combustion engine, is the staunchest ad- 
vocate, of the lightweight train for high-speed service. 

The freight car offers a field only casually explored 
as to the savings that will result from the reduction in 
dead-weight tonnage. 

A saving of five tons in dead weight of a box car 
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means approximately 54,000 ton-miles per year. If all 
of the 730,000 box cars in service each represented a like 
reduction, the saving would be 39,420,000,000 ton-miles 
per year. You can’t laugh that off! 


New Material and Tools 


New materials and new tools have been introduced 
which present the key to the attainment of the goal—the 
reduction in dead weight of railroad equipment. 

Let us first consider the materials which are now avail- 
able and their possible, or practical, application to the 
problem. i 

The materials are low-chrome high-tensile steel, stain- 
less steel (18-8) in the cold rolled state and high-tensile 
aluminum alloy (17 ST) heat treated. 

We give their physical characteristics in the order 
named and, as a comparative yardstick, I quote, first, 
normal low-carbon open hearth as per A.A.R. Specifica- 
tion (M-116-34). 


Low-Carson OPpEN-HEARTH STEEL 


Plates for cold pressing 


Modulus of elasticity 28 to 30 million; average material 


29 million . 

24,000 to 29,000 Ib. per sq. in.; 
actual minimum about 30,000 1b. 
per sq. in. k 

48,000 to 58,000 lb. per sq. in.; 
actual minimum about 60,000 1b. 
per sq. in. 

Not covered by specification—min- 
imum about 30 per cent 


Low-Curome HicH-Tensite STEEL 


U. S. Steel Specification for Cor-Ten 
Modulus. of elasticity 


Yield point 


Tensile strength 


Elongation in 2 in. ........0.-eeee 


28 to 30 million; average material 
29 million 

TERT ae 50,000 1b. per sq. in.—average ma- 
terial 55,000 lb. per sq. in. 

60,000 to 75,000 Ib. per sq. in.— 
average material 75,000 lb. per 


Yield point, minimum 


Tensile strength 


ge P sq. in. 
Elongation in 2 in. .........eeeeee 23 to 28 per cent—average ma- 
terial indicates 28 per cent 


STAINLESS STEEL (18 Per Cent CHROMIUM, 
8 Per Cent NICKEL) 


U. S. Steel Specification 


Modulus of elasticity Quoted as 28 million 


The above figure applies only to the material in the an- 
nealed state. When cold rolled for essential parts of car 
structures actual tests indicate 21 to 23 million. 
Yield point 60,000 to 125,000 Ib. per sq. in. 
Cold rolled specimens indicate a yield point considerably 
above 125,000 Ib. per sq. in. 
Tensile strength 110,000 to 175,000 lb. per sq. in. 
Elongation in 2 in. .....esssessee 10-45 per cent 


The percentage of elongation decreases in proportion to 
the extent of the cold rolling. Tests made of material 
used in car structures indicate less than 20 per cent. 


Hicu-Tensitre Heat-Treatep ALumiInum (17 ST) 
Specification of The Aluminum Com- 
pany of America 
Modulus of elasticity 
Yield point (typical) 
Tensile strength (typical) 
Elongation in 2 in. ........... 005 
Tests of average samples indicate.. 
We put the modulus of elasticity as the first item in 
each case as it is the dominating factor in the deflection 
formula. It has been the policy of the Pullman-Standard 
Car Manufacturing Company in designing all of its rail- 
way passenger equipment to keep within the requirements 
of the Railway Mail Service Specifications which in 
the past have always been the basis also of passenger- 
carrying cars purchased by the railways. We do not 
say that the new cars are stronger than the more con- 
ventional type of passenger-train equipment which has 
been operating on the rails during the past quarter cen- 
tury. We do, however, claim that the new cars built by 
this company are of equal strength to withstand buffing 
shocks with the older equipment and that they comply 
fully with the Railway Mail Service Specifications. If it 
were not for certain physical characteristics peculiar to 
aluminum and stainless steel of high-tensile grade, cars 
which are designed of these two materials could be some- 
what lighter than it is possible to make them and still 
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10,300,000 
35,000 Ib. per sq. in. 
58,000 tb. per sq. in. 
20 per cent 
26 per cent 
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comply with the Railway Mail Service Specifications and 
the requirements of good car design. 

The engineer has been accustomed to designing cars 
based on the stress calculations when using ordinary 
open-hearth steel. If this method is followed in the de- 
sign of aluminum and high-tensile stainless-steel struc- 
tures subject to buffing and other live loads result- 
ing from operation in service, the car will present too 
much flexibility, due to the resiliency of these two ma- 
terials which exhibit greater deflections in the high- 
tensile state than the low-chrome alloys for the same 
cross-sections when subjected to identical loads. For 
this reason it is necessary, in order to provide for the 
proper strength and rigidity of car structures to increase 
the cross-section of the load-carrying members made of 
aluminum or high-tensile stainless steel, subjected to 
compression stresses, sufficiently to keep the amount of 
deflection within satisfactory limits. In aluminum the 
cross-section can be satisfactorily increased and still have 
a resulting weight considerably under the weight of 
corresponding members built of any of the alloy steels, 
but the amount that must be added to the stainless-steel 
member increases the weight because a cubic foot of 
steel weighs the same whether it is of high-tensile stain- 
less steel, or Cor-Ten. 

The above outline briefly states the reason that the 
Pullman-Standard Car Manufacturing Company has con- 
fined its efforts to aluminum and low-chrome high-tensile 
alloy steel in the design and construction of its light- 
weight cars. As stated before, it is a question of eco- 
nomics. For this reason it is our belief that in the long 
run the majority of steel passenger cars will be built 
of moderately priced low-chrome alloys and that, when 
extremely light weight is desired, aluminum will be used. 

It is a very interesting thing in considering some of the 
exaggerated claims of extreme weight savings over pres- 
ent lightweight equipment to realize that, for a Pullman 
sleeper car-body-framing members only, the weight has 
been decreased from 58,330 lb. for a conventional riveted 
car of low-carbon normal steel to 26,000 1b., and, for 
a coach, to 23,000 1b., both fully welded, and it must be 
evident to all that any considerable further saving can- 
not be obtained by reducing the car framing with the 
use of any type of steeel of which we have commercial 
knowledge. The additional saving must come by taking 
into account everything that goes inside or outside this 
car shell, as well as the trucks. 

In the construction of freight cars the total cost of 
the car is relatively low as compared with passenger cars, 
and railroads, as a whole, have felt, whether they are 
right or wrong, that lightweight freight cars of ample 
strength to replace the present freight car must repre- 
sent no material increase in cost. This naturally limits 
us, as we see it now, to low-carbon steel, with and with- 
out copper content and Cor-Ten steel, or equivalent, 
with its increased corrosion resistance. Two other ma- 
terials—aluminum and high-tensile stainless steel—repre- 
sent a cost per pound which, naturally, would add con- 
siderably to the cost of a freight car and, as we see it, 
would not be justified, except in special cases. 

The spread in cost between normal low-carbon steel 
and low-chrome high-tensile steel amounts to something, 
of course, but, as we have clearly demonstrated, we can, 
commercially, in design and construction, utilize the 
higher yield point of this material to its fullest extent 
and make a larger reduction in weight. We are con- 
vinced that further considerable increase in yield point 
would be of small additional value and, of course, would 
entail an added cost considering any material commer- 
cially produced at present. 
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Corrosion Resistance 


The cars we have designed and built have been con- 
structed of Cor-Ten steel, or equivalent, and the results 
obtained have justified its use. Recent tests of the box 
car built by the Pullman-Standard Car Manufacturing 
Company which was on exhibit at Atlantic City in June 
have been viewed by officers of the A.A.R. and a good 
many railroad men covering a wide cross-section of the 
railroads of the country. They have demonstrated that 
the car is capable of standing at least as great and 
probably greater impact blows, both longitudinal (buff- 
ing) and vertical (live load), than the standard A.A.R. 
car. It must be said for the A.A.R. car, however, that 
it has fully met all operating requirements; the tests to 
which we subjected these cars are excessive and of a 
destructive nature. 

There has been much discussion as to the corrosion 
resistance of various materials entering into car con- 
struction. This general term needs some explanation, 
or rather a statement of what corrosion really means. 

There are, as we see it, two types of corrosion—one 
is straight atmospheric corrosion, which proper main- 
tenance will fully take care of; the other type, which is 
more serious, is corrosion due to working of the sheets, 
localization of stresses, etc., which might be called ac- 
celerated corrosion. This is the problem. Undoubtedly, 
any material which has increased corrosion resistance, 
such as the low-chrome high-tensile steel, aluminum, ex- 
cept in the presence of alkalies, and stainless steel, with 
its high corrosion resistance properties, is a desirable 
thing, but to pay any considerable premium for this 
quality does not seem to be justified by the facts. 

The Pullman Company has made various examina- 
tions of car structures built more than 25 years ago 
and others of less age and corrosion present as dis- 
closed by the removal of inside finish sheets has been 
of a negligible character; in other words, we might say 
it is practically nil. That, of course, applies to pas- 
senger cars and is the result of proper design and main- 
tenance. 

Examination of many freight cars shows that what 
has been said of passenger cars also applies to freight 
cars. One very marked example of this is the five 
welded hopper cars which we built in 1931 for the Chi- 
cago Great Western with which you are all probably 
familiar. The coal that is hauled in these cars is of 
relatively high sulphur content and considerably more 
corrosive than the average coal, yet, from frequent ex- 
aminations of these welded structures, which are of 
plain open hearth steel, we have found only a small 
low rate corrosion. There seems to be no doubt that 
the life of these cars will not be dependent upon cor- 
rosion of the essential parts of the structure. The 
same cannot, however, be said of riveted cars built at 
the same time, of the same material, and operating under 
the same conditions. 

It is self-evident to all that have made even the most 
casual study of car design and car structures that the 
only possible-way that we may reduce weight in car 
framing structures is to reduce the cross-sectional area 
or thickness of the sections, plate, bars and sheets that 
go to make up this structure and thereby take full ad- 
vantage of the physical characteristics of the steels. 

Of course, the customary riveting of car structures 
has proved very satisfactory in conventional car design 
because the heavier sections provide sufficient bearing 
area for the rivets. The net section left in the sheet, 
plates, etc., after the holes are punched in them is suffi- 
cient to develop proper strength in the car framing and 
it isn’t necessary that the car represent, in effect, a one- 
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piece structure, because the members are of sufficient 
size to stand various concentrations of stress and de- 
flection. However, when we come to the thinner mem- 
bers it is necessary to obtain proper strength and 
weather tightness, and that means rivets, if used, which 
are placed very close together in the case of both super- 
structure and underframe. Then the net sections of a 
plate or sheet available to withstand severe service has 
heen very markedly decreased. Furthermore, naturally 
the rivets would be of such size that they couldn’t with- 
stand the extreme concentrations produced by impact 
stresses. 


Welded Construction 


A study of welded construction convinced us that a 
welded structure properly designed and built would pro- 
duce the strongest and lightest car. 

It was further decided that the light sheets and, in 
fact, practically all of the superstructure would have to 
he spot-welded, both from a design and commercial 
standpoint. Arc or gas welding has the greater value 
in fabricating the underframe members and should be 
used, therefore, for the best results. 

In 1935 we built a lightweight box car of Cor-Ten 
steel in which the underframe was partly arc welded 
and partly riveted. The superstructure was spot-welded. 
This car was built as an experimental lightweight car 
for the purpose of determining suitability of low-chrome 
high-tensile steel, or the soundness of the principles of 
design, the practicability of the type of welding equip- 
ment and the possibility of building such a car weighing 
41⁄4 tons less than, but at the same cost as, the A.A.R. 
standard car. 

The box car was tested by the A.A.R. for static and 
live-load vertical loadings and under impact tests. After 
that it was put in service and has made in excess of 
26,000 miles with no repairs. 

Shortly after this we built an alloy-steel welded re- 
frigerator car. with outside welded-steel sheathing. The 
underframe was fully arc welded and the superstructure 
spot welded, using the same equipment for spot welding 
as had been used in connection with the box car. 

The refrigerator car represents a saving of 10,000 to 
13,000 Ib. in weight over other cars of similar size and 
that car has made approximately 40,000 miles, with no 
repairs other than the usual run of maintenance items 
such as brake shoes, bearings, etc. 

This demonstrated to us that a welded car could be 
built for severe service and it would give good results 
and be perfectly satisfactory. 

Under the impact test of the lightweight box car 
(PLM No. 500) we had a chance to study a combina. 
tion of riveting and welding on the underframe, the 
practicability of the spot-welding equipment available at 
the time this car was built and to study methods for re- 
ducing costs. 

After a very careful analysis of the results obtained 
from impact testing and of the car in service, we thor- 
oughly explored the field of spot-welding technique and 
equipment. In the first part of this year we convinced 
ourselves that steel freight cars could be produced at a 
low cost with absolutely reliable welds. The previous 
designs needed some modification to use the best that 
there was in spot welding. The same general funda- 
mentals could be followed as practiced on the first car. 
The combination of riveting and arc welding on the 
underframe was not the equivalent of a fully welded 
construction. The center filler, back stop and the strik- 
ing members were built up of rolled plates welded into 
the center sill conforming to the construction we have 
applied to many cars with most satisfactory results. 
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In April of this year we were authorized to build 
another welded box car of the new A.A.R. dimensions 
which are larger than the previous standard. The car 
was completed in May and was on exhibition at the 
A.A.R. convention in Atlantic City in June. It repre- 
sented a saving of approximately five tons in deadweight 
over the A.A.R. box car of similar large dimensions. 

In all of these cars we have used lightweight chilled- 
iron wheels which have represented a reduction in 
weight of 680 lb. per car and frequent inspection of 
these cars has demonstrated their serviceability. _ 

This car has been subjected to most severe static and 
live load vertical loading and high-speed impact tests. 
The A.A.R. representatives and railroad men were pres- 
ent and witnessed these tests. None of the members of 
the car structure was distorted. Of the approximately 
14,000 spot welds in the superstructure not one of them 
let go. In other words, we have proved that welded 
lightweight structures as represented by this car will 
assure the railroads of the ultimate in lightweight and 
strength, that the cars will not be on the repair track but 
in service, and the study of construction methods has 
convinced our company, and they have stated publicly, 
“This car can be produced without any premium in cost 
over the conventional riveted car.” 

As a further step in connection with the statement 
above, one of our freight-car-building plants is provid- 
ing facilities and equipment has been ordered and will 
be installed for producing approximately 25 cars a day 
of this lightweight welded construction. The plans are 
to have this plant in operation within the first month 
of the coming year. The welding equipment will be 
largely automatic and the handling and fabrication will 
eliminate, as far as possible, manual handling. 


Testing Car Structures 

It might be of interest to give more information about 
the methods followed in making the tests. As we men- 
tioned previously, after the lightweight welded box car 
was built it was thoroughly tested. In this series of 
tests we applied at approximately 125 positions on the 
car-body instruments which would record the stresses 
under both static and live load conditions, but, of course, 
the static condition means very little as compared with 
those of live load or impact. 

These instruments we have known of for some few 
years, but we have not been able until this time to as- 
sure ourselves that we had the proper technique of the 
application, adjustment and determining the stresses 
which they recorded. : 

During the past summer we have been doing a lot of 
impact testing of car structures under extremely vari- 
able conditions and, through the aid of Professor Roy 
of the University of Illinois, who is at present associ- 
ated with the Association of American Railroads, we 
reached such a point that we were positive that the 
results obtained were reliable that they could be used 
for testing car structures without any questionable reser- 
vations. 

The instruments record the stresses, whether they 
be compression or tension, their magnitude, the num- 
ber of vibrations per impact, whether the impact pro- 
duces a stress beyond the yield point of the material, 
how much was due to bouncing of load and how much 
to straight impact and whether any permanent set or 
deformation occurred in the members upon which they 
were placed. , 

In order to make sure that our investigation was 
complete the 125 scratch gage instruments were ap- 
plied at all critical stress points throughout the car body 
and other points to assure ourselves that there were no 
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sudden changes in stresses and that the structure 
acting as a whole. 

The scratches or stress indications are recorded on a 
brass plate, chrome plated, and when removed from the 
tested member are placed under a microscope which has 
a definite magnification—about 75 diameters—and the 
readings of the various phenomena occurring during the 
impact are recorded and proper curves drawn to illus- 
trate what has happened. A study of these readings 
brings out some very interesting facts. Whereas the car 
as tested under the observation of the A.A.R. has not 
shown any distortion after removal of load some of the 
recorded impact stresses have been in some cases beyond 
what we call the static yield point. For the lower speed 
impacts where the blow is not sharp they evidently follow 
very closely along the line of static stresses but as the 
higher impact speeds are reached there is a stress surge 
above the static yield point, in some few cases. Since the 
impact blows are applied almost instantaneously, the car 
structural members are subjected only momentarily to 
some localized stress which may exceed the static yield 
point, but not accompanied with a permanent set unless 
stresses are considerably above the yield point. This 
localized stress, unless excessive, even though it may 
have been somewhat above the static yield point, is im- 
mediately relieved after the impact, so as to produce 
practically no effect on the integrity of the structure 
and there has been no detrimental effect on the member 
under consideration. Undoubtedly this occurs at all 
times in all car structures. Or in other words, there is 
a vast difference between static stresses and impact 
stresses in their effect on the structure and the mere 
consideration of a static load to determine the stresses 
within a member or within a structure is of little value. 

The recording of impact stresses, occurring as they do 
under certain localized conditions, permits the designer 
to make in most cases only a slight alteration and iron 
out the stresses even under this impact condition and 
thereby prevent any possibility of fatigue. This is the 
procedure we have followed on this lightweight box car. 

There is another very interesting feature and that is 
the effect of impact as far as stresses are concerned 
upon the underframe and superstructure. Except at 
very low car impact speeds, which closely approach static 
conditions, the stresses are largely confined to the mem- 
bers of considerable cross-sectional area, presenting the 
most direct path for the transmission of the blow. The 
side sill and the floor stringers on an A.A.R. box car 
develop under usual operating conditions an infinitesimal 
stress as compared with the center sill which is in the 
direct path for impact forces transmitted through the 
coupler. This applies evidently to all types of construc- 
tion even though the members are relatively held in 
place by the flooring. When the resultant line of buff 
or impact at the end of the car is raised due to the 
coupler horn hitting the striking casting it creates in 
the floor stringer and side sill considerably more stress 
but even then a fraction of the stress per sq. in. which 
occurs in the center sill. This brings out the fact that 
it is erroneous to give any great consideration under im- 
pact to the longitudinal members of the underframe other 
than the center sill as resistance to car impacts through 
the coupler. 

Further indications point out that any buffing force 
that is applied along the underframe line has very little 
resistance from the superstructure. The fundamental of 
design is that under an impact on the underframe any 
use of metal or cross-sectional area in members other 
than the center sill to withstand buffing impacts is not 
an economic use of the material. 

We have gone to the extreme to make these tests to 
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determine just what are the stresses due to the impact 
blows at the end of the underframe of both passenger and 
freight cars and to prove the truth or the fallacies of the 
many theories that have been advanced in connection 
with lightweight car design and construction, so that 
proper protection may be provided to the passengers, 
lading and structure under these severe conditions. 

The impact recording gages indicate that the coupler 
shank in all cases starts to deform at speeds well below 
where car PLM No. 501, the car we have exhibited 
this year, shows any stresses near the yield point. At 
impacts of 10 m.p.h. the coupler shank had been stressed 
beyond the yield point of the material. 

There seems to be a very marked effect on the stresses 
recorded in the framing members due to the characteristics 
of the draft gear. This is very clearly shown in various 
sets of impact readings which have been made with con- 
ventional draft gear and draft gear which produces bet- 
ter cushioning than the conventional gear. There are in- 
stances where the stress yield point was exceeded in cer- 
tain members of the car structure with the conventional 
draft gear at impact speeds of 10 m.p.h. or a little less. 
With an improved cushioning device—which is really 
the office of the draft gear—we have readings which in- 
dicate that this point is reached at about 12%4 m.p.h. 

It has been the aim of our company constantly to 
study and analyze all the factors that enter into car 
design and construction. Then by means of the most 
exhaustive tests in the laboratory, on the test track and 
in service assure you as well as ourselves that equip- 
ment built as a result of these efforts will answer all 
operating requirements, have low maintenance costs, and 
have a satisfactory length of life. 


Kansas City Southern 
Freight Locomotives 


(Continued from page 559) 


Rods, Tandem, articulated rod drive...Lima, Locomotive Works, Lima, 
io 

Piston-rod packing, Crescent tandem à . r 

CP DO A T O E A NA A A T OET, T-Z Railway Equipment Co., Chi- 


cago 
Piston-valve bushings; cylinder bush- 
ings; piston bull rings and Duplex 
sectional cylinder packing rings; 
valve bull rings and Duplex sec- 
tional valve-packing rings .......... Hunt-Spiller Mfg. Corp., S. Bos- 


ton, Mass. 

Power reverse gear, Type B........... Franklin Railway Supply Co., Inc., 
k s New York 

Brake equipment, Schedule 8-ET...... Westinghouse Air Brake Co., Wil- 


merding, Pa. 
Brake shoes 
Cós. St 


Foundation brakes Louis, 


Mo. 
Driving-box lubricator and spreader.... Franklin Railway Supply Co., Inc., 


3 x New Yor 
Hydrostatic. lubricator ......00...0.000. Shee Brass Mfg. Co., Cincinnati, 
io 
Mechanical lubricator ...........+.4. Detroit Lubricator Co., Detroit, 
ich. 
TWrijector: A EEA NS Manning, Maxwell & Moore, Inc., 
Hancock Valve Division, Bridge- 
ort, Conn. 
Injector Ohe neonek o narsan teanas E na. Brass Mfg. Co., Cincinnati, 
io 
Steam and air gages............--.6+ Ashton Valve Co., Boston, Mass. 
Steam-pipe casing, Reid .............. Lima Locomotive Works, Inc., 
Lima, Ohio 
Watet-coltinin: sapaia o a Prime Manufacturing Co., The, 
Milwaukee, Wis. 
Water gage, Type BX-5............4. Nathan Manufacturing Co., New 
or 


Aaa Dee ale: aaa oea Manning, Maxwell & Moore. Inc., 
Hancock Valve Division, Bridge- 
port, Conn. 

Steam-heat equipment and valve...... Gold Car Heating & Lighting Co., 

Brooklyn, N. Y. 

..Wm. Powell Co., Cincinnati, Ohio 

.. T-Z Railway Equipment Co., Chi- 


cago 
ENAA NIIT AS U. S. Metallic Packing Co., Phil- 
adelphia, Pa. 
Throttle, Multiple type .............. American Throttle Co., New York 
Speed recorder, indicating and record- 
INE EDE erer dta OFA pS Valve Pilot New 
or 


Steam valve 


Valves 
Cocks 


Bell ringer, Gollmar 


Corporation, 


570 


Sanders, Type BW oc esccecssczcsers Morris B. Brewster Company, 
Chicago 
Boiler-water treatment, Model C Gun- 
derson process ose csc bc 2 vie tebe adie Dearborn Chemical Company, Chi- 
A F P H cago 
Clear-vision windows and windshield 
glass, (safety). cssccecads savioss osda Libh -Owens, Ford Glass Co., To- 
edo, io 
Side ventilators and engineer's seat rie Gusin- Bacon Míg. Co., Kansas 
ity, Mo. 
Headlight and generator ............. Pyle National Co., Chica 
Radial buffer, Type E-2 ............ Franklin Railway Supply ox. Inc., 
A 3 New York 
Flexible joints and pipe connections 
between engine and tender.......... Barco Manufacturing Co., Chicago 
Unit safety bar between engine and 
tender cescaaitecnaeseae vee sasences Franklin Railway Supply Co., 
Inc., New York 
Tender: 
Frame, water-bottom type .......... General Steel Castings Corp., Ed- 
dystone, Pa. 
Brake shoes, Diamond S............ American Brake Shoe & Foundry 
Co., New York 
Draft gear, friction type............ w. H. Miner, Inc., Chicago 
Truck; ARD aene ai Buckeye Steel Castings . Co- 
lumbus, Ohio 
Trück Springs sirisiotoeidncsitipt American Locomotive Co., Rail- 
way Steel Spring Div., New 
York 
Friction snubber spring ............ Cardwell Westinghouse Co., Chi- 
cago 
Bearings, truck, roller type......... SKF Industries, Philadelphia, Pa. 
Wheels, rolled steel, multiple wear.. Edgewater Steel Co., Pittsburgh, 
a. 
Tank: valves. sinire naas T-Z Railway Equipment Co., Chi- 
cago 
Tank, top, sides and end plate, 
Cor Dera -a Secu ieisseceiarp.oais:siais aden elayais Carnegie-Illinois Steel Corp., Pitts- 
burgh, Pa. 
Brakes, Simplex unit cylinder clasp..American Steel Foundries, Chicago 
Coupler:and: yoke! 6:04:61 ssiscwiiesas Buckeye Steel Castings Co., Co- 
lumbus, Ohio 


Exhaust Steam Injeetor 
A Correction 


The exhaust-steam injector of The Superheater Com- 
pany, referred to in the Railway Fuel and Traveling En- 
gineers’ Association report on Improved and New Loco- 
motive Economy Devices, will handle feedwater as hot 
as 105 deg., not 150 deg. as stated on page 480 of the 
October Railway Mechanical Engineer. 


Fire drill on the Illinois Central—A fleet of 350 Illinois Central loco- 
motives has been equipped with fire-fighting apparatus 
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EDITORIALS 


Railway Mechanical Engineer 
Index for 1937 


Entries for the material published in the Daily issues 
of the Railway Age, the first published at the Atlantic 
City conventions of the Mechanical and Purchases and 
Stores Divisions of the Association of American Rail- 
roads in June after a lapse of seven years, will be in- 
cluded in the 1937 index to the Railway Mechanical 
Engineer now being prepared. Being a subscriber to 
the Railway Mechanical Engineer does not insure your 
receiving the index. Our mailing list includes only 
those to whom the 1936 index was sent. New or old 
subscribers who did not receive a copy for that year 
are asked, therefore, to send in their requests as 
promptly as possible if they desire the 1937 and future 
indices. 


Advance in 
Car Design 


Early in October, 1937, a series of impact tests on the 
Pullman-Standard Car Manufacturing Company’s 
lightweight, all-welded box car, PLM No. 501, and a 
standard A.A.R. box car was conducted by the Divi- 
sion of Engineering Research, Association of Ameri- 
can Railroads. The results of these tests, set forth in 
preliminary form in Division of Engineering Research 
report No. 64, issued on November 1, mark two dis- 
tinct advances in the field of freight-car design, one 
of them specific and the other of wide general import. 

The tests show clearly that full advantage can be 
taken of the superior properties of the high-tensile 
structural steels for weight saving in a car structure 
without sacrifice of capacity to withstand rough usage. 
As a matter of fact, the lightweight box car, notwith- 
standing that it weighs 10,000 Ib. less than the 1932 
standard box car, in comparison with which it was 
tested—a reduction in weight of 22 per cent—with- 
stood higher impact speeds before stresses were re- 
corded which exceeded the yield point of the Cor-Ten 
steel than the A.R.A. car could withstand without ex- 
ceeding the yield point of carbon steel at certain loca- 
tions in the structure. 

This should not be interpreted as a reflection on the 
A.R.A. standard design. These tests, as well as earlier 
impact tests, all indicate this design to be well bal- 
anced and probably about as highly refined as can be 
expected using carbon steel and fabricating by riveting. 

The results of these tests would seem definitely to 
remove any question as to the practicability of the use 
of the higher-strength materials in thin sections and 
as to the effectiveness of welding as a means of pro- 
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ducing a structure capable of acting as a unit under the 
severest kind of punishment. Of wide general import 
is the use made of the de Forest strain gages in de- 
termining stresses at 125 locations on the lightweight 
car. As the report points out, the results of the ex- 
tensive data obtained in these tests have already cleared 
up certain points with respect to the action of the car 
structures in service which it has been impossible pre- 
viously to know with certainty. Such a determination 
is the fact that combined stresses due to the dead load 
of the structure and the live load of the lading when 
the car is standing are very much lower than those due 
to horizontal impact, a condition which prevailed even 
when the horizontal impacts occurred at low speeds. 
The extensive use of these strain gages in design check- 
ing will prove invaluable in hastening and cheapening 
the process of perfecting new designs. By their use 
a balanced design can be achieved without the trial- 
and-error method of observing failures in service be- 
fore determining the points which need strengthening 
to bring the design into balance. 

The new technique of determining stresses at num- 
erous points in a structure under impact removes a 
wide area from the field of uncertainty with which 
equipment designers now have to reckon. 


New Tools Needed 
To Prevent Losses 


One fact clearly brought out during recent months 
when the railroads experienced traffic volume approach- 
ing 900,000 cars per week was that they were gradu- 
ally reaching a point where the lack of equipment 
buying during the depression years was beginning to 
show up the inability to handle traffic economically. 
This was indicated by the necessity of bringing back 
into service motive power that, by comparison with 
modern power, is certainly to be considered obsolete 
and by the fact that the increasing pressure of repair 
work on the shops made it obvious that many of the 
older units of shop equipment are no longer adequate 
to meet the demands of production volume and quality 
workmanship. Many roads took advantage of increas- 
ing income to start programs of shop rehabilitation by 
the purchase of new equipment to replace the obso- 
lete units. The present recession in general business, 
resulting in traffic decreases, and the awarding of wage 
increases to railroad labor have combined to slow up 
these programs of equipment buying and have resulted, 
in addition, in curtailment of employment, and, con- 
sequently, repair work. 

The continuance in service of mechanical facilities 


571 


which have outlived their usefulness as far as econom- 
ical performance is concerned results in a decided loss, 
amounting to positive waste, to the company or the 
industry that is involved. A business, to be considered 
successful, must be operated at least within its income 
and a railroad is no exception. The prices which a 
railroad must pay for labor are fixed by agreement and 
the revenues are governed by rates and volume of 
traffic. When traffic volume decreases so does rev- 
enue and so likewise must expenditures. Under such 
circumstances it is possible for a railroad to pay for 
just so many hours of labor and the ultimate restora- 
tion of locomotive-miles to active service through the 
medium of repair work is in direct relation to the 
hours worked and—the adequacy of the facilities. 
In a well-equipped, well-supervised repair shop any 
given number of man-hours will restore more locomo- 
tive-miles to service than is possible in a poorly-equip- 
ped shop—no matter how well it may be supervised. 
In addition to the speed with which work may be per- 
formed there is also the very important factor of the 
quality of workmanship. This has a decided influence 
upon the amount of service that can be obtained from 
the motive power out on the road. 

Conditions in many shops have reached a point 
where a substantial part of the shop equipment can 
definitely be classed as obsolete and is unable to per- 
form the task of producing its expected share of work 
in relation to the amount of labor expended in its use. 
In other words, the obsolete tool makes it impossible 
for a workman to produce as much as his effort justi- 
fies. 

Where a large part of the shop equipment inventory 
is made up of inefficient units it becomes increasingly 
difficult to maintain motive power and cars in condi- 
tion for service at a cost within the ability of a road 
to pay. The result is under-maintenance and expensive 
delays to service. A policy which in the long run re- 
sults only in the deterioration of a property through 
the inability to effect adequate maintenance is the 
surest way to bring about losses to both labor and 
capital. The roads should continue a program de- 
signed to replace obsolete equipment because, with 
limited revenues and increased costs, the necessity of 
assuring adequate maintenance at the lowest possible 
cost is more urgent than when the spread between in- 
come and expense is greater. Labor has a vital in- 
terest in the modernization of a property for a careful 
analysis of the effects of obsolescence will show that 
inadequate tools and equipment actually stand between 
the workman and his long-range interests. In a com- 
petitive situation they weaken the industry on which 
he depends for a livelihood. 

Contrary to the belief that modern facilities wipe 
out opportunities for employment, expenditures for 
new equipment will have relatively little effect on the 
total amount distributed in wages. It will, however, 
have a decided effect on the amount of serviceability 
restored to locomotives and cars for every dollar ex- 
pended for labor. 
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Intelligent reductions of operating costs through 
modernization are the best assurance that the railroads 
will continue to serve the public as successful private 
enterprises. 


Is the Locomotive 

Inventory Adequate? 

Throughout the past eight years since the beginning of 
the general business recession and, in fact, for several 
years prior to that time the number of locomotive units 
in the motive-power inventory of the Class I railways 
has steadily declined. From approximately 60,000 loco- 
motives on line at the beginning of 1928, the number 
had dropped to approximately 43,500 this fall. 

The removal of approximately 16,500 locomotives 
from the bottom of the inventory has not reduced the 
aggregate capacity at all in proportion to the number 
of units involved. The locomotives removed were 
mostly of ancient vintage and of relatively small ca- 
pacity. Furthermore, during the years of declining 
traffic no question of the adequacy of motive-power ca- 
pacity was raised by the declining number of locomo- 
tives because the drop in traffic volume was in so much 
greater proportion. 

In 1928 and 1929 the average monthly mileage ot 
active locomotives during the fall peak of traffic was 
2,239 and 2,266, respectively. In 1929, 85 per cent of 
the total number of locomotives on line were in active 
service during the peak month. In October, 1932, the 
average miles per month of the active locomotives aver- 
aged 2,160. Furthermore, with over 10,000 locomo- 
tives stored and almost 9,000 out of service awaiting 
repairs, only 63 per cent of the total number on line 
were actually in service. A year later, with a slight 
increase in the total number of road-locomotive-miles, 
the average miles per active locomotive was 2,080 and 
the active locomotives during October of that year 
represented but 6714 per cent of the total number on 
line. 

Coming to 1934, with practically the same total loco- 
motive miles as in the preceding October, each active 
locomotive averaged 2,200 miles, and but 67 per cent 
of the total number of locomotives on line were in ac- 
tive service. In point of intensity of utilization of 
the active locomotives, the fall peak of this year repre- 
sented a return to the conditions which prevailed during 
1928 and 1929, but with 10,600 locomotives in unserv- 
iceable condition and with over 5,000 locomotives 
stored serviceable. 

In October, 1935, with an appreciable increase in 
total locomotive-miles over the fall peak of the pre- 
ceding year, there was a definite increase in intensity 
of utilization over that prevailing in 1928 and 1929. 
There was an average road locomotive mileage of 2,360 
per locomotive in active service. No appreciable re- 
duction had been made in the number of unservicable 
locomotives during that year, although the number of 
stored locomotives had begun definitely to shrink. At 
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that time the active locomotives represented 69 per 
cent of the total number on line. 

In the fall of 1936, there was again a marked in- 
crease in road-locomotive-miles over the number re- 
corded in October, 1935, and a further increase in in- 
tensity of utilization of the active locomotives is in- 
dicated by an average mileage of 2,460. The first 
marked shrinkage in reserve power was also evident 
at that time, as the number of unserviceable locomotives 
had dropped below 8,400 and the number of stored 
locomotives to considerably fewer than 3,000. The 
locomotives in active service represented 75 per cent of 
the total number on line. During the past year this 
percentage increased to 79 in October because of a still 
further reduction in the number of unserviceable loco- 
motives, although the number stored serviceable has 
increased slightly during the latter part of the year as 
compared with the fall of 1936. The disappointing 
recession in traffic during the late summer and fall, 
however. resulted in a drop in total road-locomotive- 
miles and a return in point of intensity of utilization 
approximately to the figures of the peak months of 
1928 and 1929. 

The figures indicate that the reserve supply of motive 
power at the present time is barely adequate to mect 
a definite upturn in traffic when such an upturn comes, 
as it inevitably will. They do not, however, give any 
indication of the quality of the motive-power units 
themselves, either as to individual capacity or effec- 
tiveness to meet modern traffic conditions. Most of 
the motive-power units removed during the past ten 
years had long passed their effective life and a rela- 
tively small number of the locomotives at present on line 
have been installed within the past ten years. It can 
scarcely be doubted that further increases in the num- 
ber of active locomotives will be by units still far from 
modern in adequacy and efficiency. It is probable that 
such further increases will lower the intensity of utiliza- 
tion which it will be possible to average as total loco- 
motive mileage increases. 


Do Roller Bearings 
Reduce Wheel Slip? 


An important part of the cost of maintaining locomo- 
tives is represented in the expense involved in taking 
equipment out of service for the turning of driving- 
wheel tires. The mileage secured between tire turn- 
ings varies greatly with the class of equipment and 
type of service, the best performance in heavy fast 
passenger service usually ranging from 70,000 to 100,- 
000 miles per tire turning. Not infrequently, however, 
excessive wear due to “quarter slip”, the development 
of sharp flanges, or some other cause, reduces this 
mileage 50 per cent so that locomotive driving tires 
have to be turned after only 35,000 to 50,000 miles. 
The subject of “quarter slip” is of great importance 
because of the attendant excessive cost of driving-wheel 
maintenance and the Railzay Mechanical Engineer will 
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be glad to receive for publication, constructive informa- 
tion regarding the causes and remedies for this con- 
dition. While the subject is generally familiar to loco- 
motive maintenance men throughout the country, there 
is considerable difference of opinion, for example, re- 
garding exactly where this uneven tire wear actually 
occurs and to what extent excessive wear in driving 
boxes and rods causes it. 

An interesting comment in this connection was re- 
cently made by the mechanical department head of a 
large railroad who said that the application of roller 
bearings to the main driving wheels of a certain class 
of locomotive which had given considerable trouble 
due to “quarter slip” practically eliminated the diffi- 
culty and doubled the mileage between tire turnings. 
The explanation of this very desirable result was that 
accurate fitting of the roller-bearing boxes eliminated 
slack action such as is occasioned in worn plain bear- 
ings and consequently, had a tendency to prevent slip- 
page of the driving wheels when the main crank pins 
passed the dead center. It would be informative to 
know if other roads have had a similar experience and 
whether or not roller-bearing rods are also a helpful 
influence in this connection. 


New Books 


Impact Tests oF Licgut-WeicuHt Box Cars. Sum- 
mary Report prepared by the Division of Equipment 
Research, now the Division of Engineering Research, 
Association of American Railroads, 59 East Van 
Buren Street, Chicago. 54 pages. Price to member 
roads $1; to others $2. 

This report was prepared at the request of the A.A.R. 
Mechanical Division Committee on Car Construction, 
on April 1, 1937, and revised October 1, 1937. The 
report contains the result of impact tests conducted 
with two experimental light-weight cars, one, built by 
the Pullman-Standard Car Manufacturing Company, 
embodying the extensive use of welded Cor-Ten Steel 
construction and weighing 34,200 Ib.; the other car, 
built by the Mt. Vernon Car Manufacturing Company, 
being also made of Cor-Ten steel but with riveted con- 
struction throughout and weighing 36,400 Ib. 

The report contains a brief description of the experi- 
mental test cars and tables of detailed comparative car 
weights in Part 1. A summary of the results of the 
tests is included in Part II and Part III describes ex- 
tensometer and deflectometer tests of the Pullman- 
Standard car. Other sub-divisions of the report in- 
clude: Part IV, Impact Test Procedure; Part V, Re- 
sults of Impact Tests of Pullman-Standard Light- 
Weight Box Car; Part VI, Results of Impact Tests of 
Mt. Vernon Light-Weight Box Car; Part VII, Results 
of Impact Tests of A.A.R. Standard Box Cars (1933- 
1934) ; Part VIII, Distortion of Car Structures During 
Impact Tests; and Part IX, Performance of Experi- 
mental Light-Weight Box Cars. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 
the course of a month. Here are a few that 
have strayed in during recent weeks. 


Rigid Locomotive Beds 


What has the rigid bed contributed to the locomotive, outside 
of elimination of bolting and cross braces? Due to its remain- 
ing square, has tire wear been reduced, driving box and saddle 
wear reduced, and a general improvement in service of machin- 


ery resulted? Is there a possibility of eliminating waist sheets 
with the use of engine beds? 


Accident Prevention 


The safety movement and the promotion of safety through- 
out the shop, is of vital importance to a foreman, and perhaps 
of first importance in the performance of his duties. I would 
like to see more articles on this subject in the Railway Mechan- 
ical Engineer. There should be articles of practical. and in- 
spirational value. These, in my opinion, would be of great per- 
sonal help to foremen in the field of accident prevention. 


Thank You! 


It is my opinion that the October, 1937, issue of the Railway 
Mechanical Engineer is the best issue which you have ever 
printed. I did not attempt to read it in the office, but took it 
home and read every article, and while many of our staff officers 
receive this periodical, I have called their attention to the fact 
that I would like to have each and every one of them spend 
sufficient time to thoroughly read and digest all of the articles 
contained therein. I certainly wish to offer to you my sincere 
congratulations. 


Training in Public Speaking 


I have joined a public speaking club which is to meet on Mon- 
day evenings throughout the winter, and the preparation of a 
little speech for these occasions has occupied quite a little of 
my spare time. I am hoping, once I have got some experience 
along this line, to avail myself of an opportunity now and again 
of speaking on railway matters, and perhaps in that way do 
something to bring before groups of people a more intimate 
knowledge of the working of the great transportation agencies, 
with the interests of which the lives and welfare of so many of 
the best of our working men are so inseparably bound up. 


Finding Out About Essentials 


You may te interested to hear that the Canadian Pacific Rail- 
way is now selling to its employees a Foundation Library of 
ten books at a cost of but two dollars, to assist its employees 
to gain a solid, clear understanding of the foundations upon 
which the whole fabric of our economic system is built, and with 
special emphasis upon just the part that our transportation facili- 
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ties have played in the building. This was done to promote the 
spread of education amongst employees, in order that the men 
might have a clearer understanding of the factors involved when 
matters dealing with the relationships between management and 
men are under discussion. 


Concerning Roller Bearings 


Roller bearings are established, but I wonder what different 
roads are doing to maintain and replace them. Will they call 
on the manufacturers for replacement parts calling for fin- 
ishes in ten thousandths of an inch, or will they undertake to 
furnish these parts themselves, with the possibility of requiring 
special machinery to carry on this work? Some of the roller 
bearings on axles of large diameter prevent the pressing of 
of wheels in the ordinary wheel press, and modifications in 
the usual method of pressing off wheels will be necessary. There 
appears to be a lack of information on the resistance of roller 
bearing locomotives, and without doubt such applications will 
make obsolete the old formula for locomotive resistances. 


Antiquated Enginehouses 


The mechanical department has always been considered a non- 
revenue part of the railroad make-up, and as but few operating 
officers have come from the mechanical department, they think 
in terms of modern locomotives when giving consideration to 
economies. The result has been that the railroads have gone 
exceedingly far in providing the American public with highly 
efficient locomotives. It is true that these locomotives reduce 
operating costs, but a good deal of the savings can easily be 
lost when these locomotives are placed in the roundhouse for 
having repair work performed. In other words, we have round- 
house equipment of 1910 attempting to handle locomotives of 
1937. In my opinion railroads can increase revenues not alone 
by obtaining increased traffic, but also by reducing maintenance 
costs. If as much energy had been spent in reducing maintenance 
costs as has been spent in reducing operating costs, I believe the 
railroads would have made a much better showing in the face 
of reduced traffic. 


An Investment and a Challenge 


Anyone who will think seriously for a moment about the 
situation in which the railroads of the country find themselves, 
cannot help but be deeply concerned about their future. At the 
moment, much hope is being pinned upon relief by means of 
rate increases, but all hope should not he confined to this pos- 
sible way out. There is another avenue open, which, if intelli- 
gently exploited, also offers substantial promise. What it all 
gets down to is simply this. Within the last several months the 
railroads have, in essence, agreed through the processes of medi- 
ation to invest an additional $135,000,000 annually in the service 
and good will of their employees. Their employees are effec- 
tively led and represented through 21 railroad labor organiza- 
ticns. It is through these organizations that the $135,000,000 
pay increases have been accepted by the million and a quarter 
employees of the industry. Such being the case. what has the 
industry and the public a right to expect by way of improved 
performance, better service and increased efficiency, and how 
should industry and its employees go about securing the desired 
results? This, as I see it, is the challenge that confronts the 
railroads, their employees and labor organizations. 
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IN THE BACK SHOP 


Performance of Vascoloy 
Tools in Boring Tires 


An eastern railroad, believing that a rough and scaley 
finish at the wheel fit of driving-wheel tires might be 
the cause of progressive fractures resulting in tire fail- 
ures, investigated the possibilities of boring the tires 
with a mirror finish by using Vascoloy-tipped tools. 
Experiment proved that it was impossible to obtain a 
polished finish with high-speed tool steel for the reason 


Performance of High-Speed and Vascoloy-Tipped 
Tools When Boring 50-in. Tires 
High-speed Vascoloy 


TOO Ane EE Stade sa CE 0 Ne ee Hae esata ORs steel tipped* 
Surface speed for roughing cut, ft. per min. .... 60 190 
Feed for roughing cut, in. ....-....e eee eee zes ss 1/16 
Roughing cüt, Gas. se sca sissies. An ese eae EA /16 to % 1/10:1⁄4 
Surface speed for finishing cut, ft. per min. .... 6 320 
Feed for finishing cut, in. ........e cess eee ee eee 1/16 1/16 
Finishing: Cut ini- OAE ois aaron EA E A E 1/16 1/16 
Tires bored per grind, roughing tool ... $a 

Tires bored per grind, finishing tool 1 15 
Cutting time per tire, MIn. ....... cece eee eee 47+ 277 


$ Style No. 12 Vascoloy-Ramet tool used for roughing cut; Style No. 16 
used for finishing cut. i 
~ Time includes boring tires and cutting retaining ring grooves. 


that such steel will not hold its edge at speeds in excess 
of 66 ft. per min., which speed resulted in relatively 
rough surfaces showing clearly the marks where the 
metal was torn at irregular points. 

Realizing that high-speeds were necessary to produce 
the desired mirror-like finish, this railroad is now using 
Vascoloy-tipped tools and is making roughing cuts at a 
speed of approximately 190 surface ft. per min., and 
finishing cuts at a speed of approximately 320 surface 
ft. per min. while boring driving wheel tires. The ac- 


Tire 

This unretouched illustration 

was taken under actual shop conditions and without the aid of artificial 
lighting 


Top: Tire finish-bored with high-speed tool steel. Bottom: 


finish-bored with Vascoloy-tipped tool. 


Railway Mechanical Engineer 
DECEMBER, 1937 


AND ENGINEHOUSE 


companying table compares speeds, feeds and the per- 
formance of high-speed tool steel and Vascoloy-tipped 
tools when boring 50-in. driving tires. The illustration 
shows a finish tire bored with high-speed tool steel and 
another tire bored with a Vascoloy-tipped tool; although 
the illustration indicates the mirror-like finish of the 
tire bored with a Vascoloy-tipped tool, the differences 
in the finishes as observed on the job is much more 
apparent, the finish obtained with Vascoloy being per- 
fectly smooth while the finish obtained with high-speed 
tool steel is decidedly rough. 

Although this particular application of cemented-car- 
bide tools was made primarily to produce a finish which 
would eliminate what is thought to be one of the causes 
for tire failures, the results of the machining operations 
has proved the possibility of effecting economies in pro- 
duction methods by using these cemented-carbide tools. 
With the increase in surface speeds, the production of 
tires has been increased. Also, the number of tires 
bored per tool grind has been increased, thus effecting 
further economies in time used for changing and grind- 
ing tools on this particular operation. 


Welding with 
Coated Electrodes* 


By J. A. Coakley, Jr.t 


Tue broad use of electric-arc welding in the fabrication 
and repairing of locomotives and cars has been made 
possible by (1) the study of welding by the roads them- 
selves with intelligent application of the process, and (2) 
the steady progress brought about through extensive re- 
search and development on the part of the manufacturers 
of welding equipment. The development which has prob- 
ably done more than any other single thing to stimulate 
progress of welding has been the introduction of the 
shielded-arc method. Developed and progressively im- 


Physical Properties of Welds Made with Bare 
and Coated Electrodes 


Coated Bare 
Property electrode electrode 
Tensile strength, lb. per sq. in. ....ssss.. 70,000 47,000 
Ductility, per cent elongation in 2 in...... 25 6 
Density, grams per C.C. ..seeeeeeees wes 7.84 7.6 
Fatigue resistance, lb. per sq. in. .....-.. 30,000 13,000 
Impact resistance, ft.-lb. Izod ........+.. 50-80 8-15 
Resistance to corrosion .......eeee reer ee Greater than Less than 
mild steel mild steel 


proved, the shielded arc has been a great aid in remov- 
ing the doubt which existed for a long time regarding 
the strength of welded joints. This process made it 
possible to produce welds actually exceeding mild rolled 
steel in physical properties. For the sake of comparison, 
the physical properties of welds made with both bare 
and shielded-arc electrodes, are given in the accompany- 
ing table. 

Because of the improved results obtained by the 


_“ Presented at the annual meeting of the Master Boiler Makers’ Associa- 
tion at Chicago, September 30, 1937. 

+ Vice-President and Secretary, The 
Company, Cleveland, Ohio. 
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shielded-arc process of welding, safety is assured in 
welded construction and we find here the reason why 
electric welding is being employed increasingly by the 
railroads. All the world is watching with great interest 
the experimental tests which are being conducted by a 
large eastern railroad in conjunction with one of the 
locomotive builders in an effort to determine the prac- 
ticability of an all-welded locomotive boiler which has 
been fabricated largely with shielded-are electrodes. It 
might be mentioned here that great attention is being 
given to the subject of stress-relieving of welded joints 
on this particular job in an effort to determine whether 


Fig. 1—Section of flue sheet illustrating flue-welding procedure 


or not this procedure is necessary, and if so to what 
extent and through what means. 

One simple fact accounts for the greatly improved 
physical properties of shielded-arc welds (those made 
with coated electrodes). In the shielded-are process, the 
coating of the electrode, as it is consumed in the arc, 
produces a gas which envelopes the arc and weld metal 
and protects it from the surrounding atmosphere which 
contains oxygen and nitrogen. This protection prevents 
formation of oxides and nitrides as it is the presence of 
these impurities in unshielded-arc-weld metal which em- 
brittles and weakens the welds. The improved quality of 
the welding is not the only advantage provided by the 
shielded-are process. The other result—and the one 


Fig. 2—Section of flue sheet in which the tubes have been welded 
with both bare and coated electrodes 


which accounts for the greater economy of modern elec- 
tric welding—is the effect on welding speed. 


Savings with Coated Electrodes 


Each day boiler men on the railroads are becoming 
better acquainted with the advantages which are found 
in the use of coated electrodes. However, many roads 
because of lack of funds have not been able to increase 


576 


the number of welding machines in their shops in propor- 
tion to the greater demand for this additional equipment 
and it has fallen upon the men in charge of getting the 
work out to make a more efficient use of the facilities 
at hand. It can safely be said that there is no other 
means which will aid them more readily in the accom- 
plishment of this end, and at the same time with no ad- 
ditional expense, than that which is afforded by the use 
of the shielded arc electrodes. The author will attempt 
to show later how the cost of welding can actually be re- 
duced with this type electrode, but for the present will 
consider only the savings in man-hours alone. 

It is conservative to say that there will be savings of 
at least 30 per cent in man-hours employed if coated elec- 
trodes are used in connection with the welding of flues 
and tubes to the back flue sheet of a locomotive boiler. 
Here are figures from an actual application on a mid- 
western road. A locomotive with 261 flues and tubes 
was welded in 8% hrs. using a %o-in. coated electrode. 
It was learned later that it had previously taken from 18 
to 20 hrs. to weld this same set of flues with bare rods. 
Another example is of a locomotive boiler having 253 
2-in. flues, 36 superheater flues, and eight 2-in. air tubes 
which was welded in 7 hrs. 15 min.; 18% Ibs. of 54o-in. 
coated wire were used. There are some railroads on 
which it is a practice to weld flues with %-in. electrode, 
and with this diameter wire a set consisting of 244 21⁄4- 
in. flues and 53 superheater flues were welded in 8% 
hrs. During a test which was made at the Collinwood 


shops of the New York Central System in December, 
1936, one of the regular welders completed 4514 334-in. 
flues in one hour. 

While 52-in. electrodes are usually employed for this 
work, mention was made of one instance in which %-in. 


Fig. 3—The flue-sheet section from the side opposite that shown in 
Fig. 2—Note the porosity in the welds made with bare electrodes 


wire was used, particularly where there are many 2-in. 
and 214-in. flues. One advantage of the %-in. size is that 
it produces a rounder bead on the smaller flues. It also 
prevents overlapping of the welds at the bridges which 
are sometimes very narrow when small diameter flues 
are being inserted. 

Using a 5o-in. straight polarity shielded-arc electrode 
it is possible to weld one 3-in. flue per minute and 10 
flues in 10 min. Owing to interruptions for changing 
positions, etc., it will not be possible to keep up the rate 
mentioned until the entire set has been completed but 
the author has seen as many as 58 3-in. flues welded in 
one hour. 


Preparation of the Work 


1.—In preparing to weld with coated wire it should be 
seen at the outset that all the flues and tubes are properly 
applied. When old flue sheets are used it is necessary 
to have all of the old weld metal removed. 

2.—When the flues are expanded it is recommended 
that soap be used as a lubricant for the reason that oil 
will create porosity in the weld metal. The heat of the 
arc seems to act upon any oil present, creating a gaseous 
condition in the molten metal which produces a porous 
state when the metal is cooled. Of course, some roads 
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use a solvent to clean the flues when oil has been used 
as a lubricant but the objection presented in such a case 
is that the cleansing compound does not get under the 
beads and any trace of oil which is not removed will 
cause porosity. 

3.—Caution must be exercised to see that the copper 
ferrules are set back the proper distance from the face 
of the flue sheet, which in most instances is Yo in. 
When the copper extends beyond the limit mentioned 
there is a great possibility of it becoming mixed with 
the weld metal which will cause hardness in the deposit 
and the result will most always be a cracked flue bead. 
It must be borne in mind that, with coated electrodes, 
it is necessary to use higher welding currents which, 
while affording greater speed, will also cause deeper pene- 
tration of the weld metal, making it quite necessary to 
see that the ferrules are inserted properly. This deeper 
weld is at the same time more ductile and has a greater 
resistance to shock and may possibly lead to the com- 
plete elimination of the copper ferrule. 

Attention has previously been directed to a method of 
welding boiler flues to the back flue sheet which elimi- 
nates the use of the copper ferrule.* Certainly such a 
method is more adaptable to the use of coated electrodes. 


òs 
‘0,0,2,0,9,0.4 


èa è è 


DO 00088 


Fig. 4—Boiler flues welded with coated electrodes 


In this method the holes in the flue sheet are beveled, the 
flues are then inserted to within Mei in. of the face of the 
sheet and expanded. Then by using a special tool the 
ends of the flues are flanged onto the beveled sides after 
which they are welded. It is understood, however, that 
this method of welding flues will be successful providing 
water conditions are good. 

4. Before the welding is begun it is recommended that 
the flues be sandblasted. This may be done before or 
after the flues are beaded but for a perfect job in which 
you want to be absolutely certain that there is no dirt, 
mill scale or other foreign matter present to impede the 
progress of the welding and cause impurities in the welds, 
it is better to sandblast before the flues are beaded. In 
certain instances, flues are not welded by some railroads 
until after the engines have been fired. If such be the 
case it is quite necessary that the entire flue sheet be 
sand blasted before welding is started. 


Welding Procedure 


Some railroads weld flues with water in the boiler in 
which case the heat is dissipated more rapidly than when 


*“Safe-Ending and Applying Flues and Tubes,” Railway Mechanical 


Engineer, October, 1937, p. 497, Fig. 3. 
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Fig. 5—A 34-in. front flue sheet welded-in without removing rivets 


the boiler is dry and it is possible to move along with- 
out making any allowance for the effect of the heat of 
the arc upon the flue sheet. Assuming, however, that 
most flues are welded with the boiler dry, (during which 
time care must be taken to see that the heat is not con- 
centrated too long in any area on the sheet), the fol- 
lowing procedure is outlined : 

1—Fig. 1 shows appearance of section of flue sheet 
with flues. 

2—Start the arc on row No. 1 of flues at top of 4 
proceeding downward to B and continuing C, D, etc., 
taking half a flue at a time. After welding eight or ten 
flues in this manner, jump over one or two rows and 
follow the same procedure as on row No. 1. 

3—After row No. 2 has been welded, the first row 
of flues will have cooled sufficiently and the operator 
can go back, clean scale off welds at the top and bottom 
of each flue and weld the other half of the first row 
(A, B, C, etc.). When welding the second half, the 
weld should be overlapped at the top and bottom of the 
flue at least 3% in., or in any event enough to make cer- 
tain that the fusion is perfect. 

4—Skip over two rows from No. 2 to where No. 3 
would be and follow the original procedure outlined 
previously in paragraph No. 3. Then return and finish 
the second half of row No. 2. 

5—This procedure should be continued until all flues 
are finished. It is not necessary to clean the scale from 
the flue welds where no further welding is to be done as 
firing the locomotive will burn it off. 

6—If the job is to reweld flues where the original 
weld has cracked, remove all of the original weld metal, 
clean the sheet and flues carefully, and proceed as pre- 
viously outlined. 

7—If the crack extends into the flue sheet, open up 
the crack and be sure to open it up at least 4 in. beyond 
the apparent end of the crack, then V the crack in the 
sheet and proceed as for an ordinary butt weld. The 
weld bead should be as high as the flue bead and slightly 
rounded. It has been found the tendency of hollow beads 
is to crack. Where a bead cracks it has been found nine 
times out of ten to be due to one of two things: Either 
a shallow bead of weld metal or to the ferrules extend- 
ing out too far. 

In holding the electrode during welding it is advisable 
to direct the arc against the sheet rather than the bead 
of the flue. This keeps the heat away from the thin 
tubes and prevents cutting the metal. It is good practice 
to hold the electrode at an angle that will cause the flux 
to be blown backwards, providing a good clean weld. 
Good results are obtained when the electrode is held at 
an angle of 45 deg. to the flue sheet and an angle of 
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from 75 deg. to 85 deg. to the angle of the bead. Weld- 
ing current a little higher than those ordinarily used is 
advantageous in this work. 

The reason for the higher current is to insure an 
equal burn-off of both rod and coating as insufficient 
current will cause the rod to burn inside the coating. 
The operator can observe the flow of the coating on 


Fig. 6—Firebox completely welded, ready for assembling in the 
shell of the boiler- 


top of the weld and determine whether or not enough 
current is being used. High currents assure good pene- 
tration and clean welds. Another thing to bear in mind 
is to hold an arc as short as possible, since a long arc 
tends to flatten out and cause a shallow weld. 

Figs. 2 and 3 show two views taken of a sample flue- 
sheet section in which three flues have been welded— 
one side with bare electrode and the other side with 
coated electrode. After the welding was completed the 
section was sawed across the middle and etched in acid 
in order to show a comparison of the shapes and com- 
positions of the metal in the beads produced by the two 
electrodes. The bead on the right, looking at Fig. 2, 
was made with bare electrode while that on the left 
was made with coated rod. Note the smoothness of 
the bead, the penetration and the homogeneous grain 
structure of the weld which was made with the coated 
electrode. 

Fig. 3 shows porosity in the welds made with bare 
electrodes; note the absence of porosity in shielded-arc 
welds. 


Welding of Side Sheets 


The type of weld recommended in firebox side-sheet 
construction is the single vee butt weld using a 30-deg. 
bevel on both sheets. The fitup should be as uniform 
as possible and should not be less than ¥% in. or more 
than 3/16 in. It is well to tack the two sheets with a 
small bead about every 12 to 15 in. along the seam to be 
welded. The first bead is usually deposited with a % 
in. electrode in order to insure proper penetration of the 
weld through to the water side where the weld should 
be clean and flush with the sheet. This is made cer- 
tain on a new firebox by taking a round-nose chisel and 
Veeing the weld out on the water side after the weld 
on the fire side has been completed. After this has 
been done a single bead is deposited in the vee to create 
a smooth surface. When a patch is applied, this will not 
be possible and visual inspection of the water side of 
the weld through the staybolt holes will be necessary to 
make certain that perfect penetration has been obtained. 
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After the first bead on the fire side has been deposited 
with % in. electrodes, 5/32 in. rods can be used ap- 
plying each layer across the entire length of the seam 
until the weld has been completed. Each layer should 
be thoroughly cleaned of all scale before another one is 
deposited. 


Cost of Deposited Metal Should be Considered 


Though the cost per pound of the shielded-arc elec- 
trode is somewhat higher than that of bare electrodes, 
the cost per pound of metal deposited will be approxi- 
mately 30 per cent less, because the increased speed 
which is permitted with coated wire. In fact, if it were 
possible to receive bare rod free, it would still be more 
economical to purchase coated rod. 

When welding in fire boxes, in addition to the faster 
speed and resulting economy, shielded-arc electrodes 
provide the highest possible quality of weld metal which 
assures a safety factor from 10 to 15 per cent higher 
than that possible with bare electrodes. This is due to 
the higher physical property of the weld produced by 
the shielded arc. It is greater in tensile strength, higher 
in ductility, more resistant to shock, impact and fatigue 
and at the same time it is more resistant to corrosion. 

This is particularly noticeable when firebox sheets are 
being renewed upon examination and comparison of 
welds made with the two types of electrode. 


Examples of Savings with Weldings 


Following are some examples of the advantageous use 
of electric welding in reconditioning locomotive boilers: 


Fig. 7—Renewing staybolt holes by welding in tapered bushings, then 
drilling and tapping threads; 35 holes prepared per hour 


Fig. 4 shows a set of flues welded with coated elec- 
trodes. 

Fig. 5 illustrates a job which has seldom been done, 
and one which never would have been attempted with- 
out the assurance of high quality provided by coated 
electrodes. It is a 34-in. front flue sheet welded in 
without removing any of the rivets. It was welded with 
coated electrodes in a series of small beads. Each bead 
was cleaned of all slag before the welder applied the 
next one. 

Fig. 6 shows the outside of new firebox completely 
welded, ready for assembling in the shell of the boiler. 

A new method of renewing staybolt holes is illus- 
trated in Fig. 7. The old method was to fill up the 
worn holes with weld metal and then drill new holes 
and tap threads. With the old method, it was possible 
to do about 8 holes per hour. With the new method, 
35 holes are done per hour. Procedure is as follows: 
The old hole is reamed to take a tapered bushing. The 
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bushing is welded in, using coated electrodes. Welding 
is started at the top, proceeding downward, welding 
first one half and then the other, cleaning slag off be- 
tween. A large bead is not necessary as the taper takes 
care of the pull, the purpose of the bead being that of 
seal. The bushings are made at low cost and can be 
renewed simply by knocking them out and replacing 
them. Another advantage is that there is enough stock 
to put in an oversize staybolt if this is found to be a de- 
sirable procedure. 


Traveling Material- 
Handling Wagons 


A type of material-handling wagon now being used with 
satisfactory results at the New York Central shops at 
Beech Grove, Ind., is shown in the illustrations, one view 
indicating a single wagon especially equipped to handle 
air-brake material and the other showing four wagons 
designed for handling miscellaneous small materials used 
in locomotive repairs. These wagons are returned to the 
storeroom at the end of each day for checking and the 
replacement of depleted stock, and are sent to their 
respective shop departments on the following morning 


eee 


Material-handling wagon used in the air-brake room 


where necessary repair materials can be secured by shop 
men without delay. 

Referring to the illustration, showing four material 
wagons, the general construction of this new type of 
wagon is readily apparent. It consists of an ordinary 
steel or wood trailer frame mounted on wheels and hav- 
ing a body made of scrap steel. The body is divided 
into three vertical sections, each of which has six evenly 
spaced shelves with three drawers or boxes per shelf. 
Each drawer or box is 634 in. wide, by 16% in. long by 
434 in. deep, the front end being tapered down to 3 in. 
for hand clearance. The end is turned over % in. wide, 
forming a handle. This gives a capacity of 54 drawers 
on each side of each wagon or a total of 108 drawers per 
wagon. Some of the drawers or boxes have several sub- 
divisions for holding very small pieces of material, thus 
creating capacity for a greater number of parts. One 
wagon has approximately 600 bins for small parts of 
various kinds. 

Materials handled in these wagons are those commonly 
required in every-day use for repairing and rebuilding 
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locomotive parts in the machine shop, air brake room, 
boiler shop, pipe shop and erecting shop. Parts stored 
in these wagons include the following: Angle valves up 
to 1% in. diameter; cotter keys up to 5@ in. by 5 in.; 
grate-connecting pins, all sizes; globe valves, 14 in. up 
to 1% in.; hose clamps up to 1% in.; all size hexagon 
nuts up to 2 in.; machine bolts up to 1 in. diameter by 
12 in. long; pipe ferrules; pipe nipples from 1⁄4 in. to 
21⁄4 in. up to 8 in. long; pipe unions, 14 in. to 2% in.; 
pipe ells, % in. to 2% in.; pipe tees, 14 in. to 2% in.; 
all other miscellaneous pipe connections up to 2% in.; 
all sizes and lengths of standard and steamtight studs; all 
common washers up to 2 in.; and staybolt sleeves and 
caps. 

On the wagon used in the air-brake department, which 
has a separate compartment on either end for storing 
air-pump metallic packing rings of the various dimen- 
sions, such items as the following are carried: Parts for 
No. 9 and No. 11 Monitor injector; parts for No. 11 
and No. 13 Simplex injector; lubricator parts, reverse- 
gear parts; water-column manifold parts; safety-valve 
parts; BK and Duplex stoker parts; feedwater pump 
parts; blow-off cock parts; air reverse, water pump and 
stoker packing of various sizes, and many other mis- 
cellaneous parts too numerous to quote. 

Previous to the installation of these wagons, mechanics, 
helpers and material messengers made individual trips 
to the storehouse when requiring material of any kind. 
This required anywhere from 5 to as much as 30 min- 
utes time, depending on the distance necessary to walk 
and, perhaps, congested conditions in storehouse. After 
the wagons were installed, this time was cut to a mini- 
mum of not over two minutes from any location in the 
shop, as the workmen, when requiring material, now 
walk to these wagons and obtain only the material they 
are going to need on a particular job, thus saving a con- 
siderable amount of money due to the fact that pre- 
viously excessive materials were drawn from stock in 
order to save time and some, no doubt, found their way 
into the scrap. x 

About 2 p.m. each day the accumulated orders from 
the previous eight hours’ business are sent to the store- 


Traveling material wagons which are used successfully 
at Beech Grove shops 


house where they are checked and tabulated on forms 
made for that purpose and a like amount of material is 
made ready to be put back in these wagons when they 
are returned to the storehouse (about 4 p.m.) so that 
the wagons are ready to take care of the demand at 
8 a.m. the following day. 
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Tue S. P. & W. roundhouse at Plainville was en- 
veloped in a gray, early morning fog that whirled and 
eddied in air currents around the buildings. An up- 
ward draft parted the fog like a curtain disclosing the 
smoke stacks of the stationary with the lower part hid- 
den. The stacks appeared to be floating in thin air as 
though levitated by an invisible force. 

Inside the roundhouse it was strangely quiet and the 
place, although full of locomotives, seemed deserted. 
The gentle hiss of steam from a leaky ball joint in a 
blow-down line and steady drip, drip of water accentu- 
ated rather than broke the silence. 

The footsteps of Jim Evans, day roundhouse fore- 
man, echoed loud on the cement runway as he walked 
rapidly towards the lineup board near the center of the 
roundhouse. 

It was a few minutes past seven o’clock. The night 
force had gone home and members of the day force 
going to work at eight had not yet come on the job. 
Men that worked on three-shift jobs, fire builders, cel- 
lar packers, and such had their work caught up. They 
were hid out some place waiting for eight o’clock and 
time to go home. The seven o’clock machinist and his 
helper were making some last minute repairs on an 
engine on the outbound track outside. 

The foreman laid the work reports for various loco- 
motives on the home-made desk by the board, spread 
out as though he was dealing a hand of solitaire. On 
each work report a bunch of yellow work slips was 
fastened with a paper clip. He could tell by the thick- 
ness of the stack of slips on each work report what 
engineer had come in on the locomotive represented and 
which inspector had looked the engine over. The one 
with the big stack of about fifty items on the 5081, that 
would be engineer Hawkins,’ “Engine don’t steam good 
—feed water pump won’t supply the boiler—examine 
piston packing”—Evans knew without reading the re- 
port that those items would be listed. Hawkins can 
work an engine harder, get less out of it, and give more 
reasons for poor performance than any other old head 
engineer on the Plains division. 

The foreman arranged the work slips in bunches for 
the various mechanics and placed them in pigeon holes 
above the desk. An occasional slip was consigned to 
the waste can and “O.K.—J.G.E.” noted on the report. 
Some of the jobs thus O.K.’d should be done—Evans 
knew that, but trains won’t run without power and there 
wasn’t time enough to get all the work done before the 
locomotives had to run. 
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/ SOME DAYS ARE 
WORSE 


By Walt,Wyre 
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"Tue roundhouse had been quiet at seven o’clock. At 
8:15 it was a noisy bedlam of moving men, roaring blow- 
ers, stacatto chatter of air hammers and other sounds 
that made a busy roundhouse seem to the uninitiated 
like a meaningless hurly-burly of nerve racking noise. 

When the men were all lined up and the work well 
under way, Evans went to the roundhouse office. 

“Despatcher wants to double-head 82 and he wants an 
engine for the pile driver to go to Brady,” John Harris, 
the roundhouse clerk, told the foreman. 

Evans groaned and started back to the roundhouse. 
As he walked he made mental notes of engine assign- 
ments. The 1846 could be used on the pile driver. He 
had figured on using it on the branch line local next 
day. Have to figure on finishing up the 1841 that was 
on the drop-pit. i 

The foreman marked up the 1846 for the pile driver 
and told machinist Cox to look the engine over and do 
what work was necessary. 

“There ain’t no air pump on the 1846,” the machinist 
reported more emphatically than grammatically ten min- 
utes later. 

“Damn—” Evans swore and bit off a hunk of “horse- 
shoe.” “Never thought of that. The air pump was 
taken off to be used on the 2762 last week. Had to 
order some repair parts.” The foreman headed for the 
air bench in the machine shop like the seat of his pants 
were on fire. 

“How’s the air pump off the 2762 coming along,” 
Evans asked the air man. 

“Torn down waiting on parts.” 

“When can I expect the air pump parts ordered last 
week? When you going to get some trailer wheels for 
a 5000?” Evans asked the storekeeper ten minutes later. 
“Parts for the air pump should be in day after tomor- 
row. Can’t say about the trailer wheels,” the store- 
keeper replied. “Thought you had an extra air pump 
all fixed up ready to go,” the storekeeper added. 

“You mean we did have one. What we have now is 
a cylinder casting for an air pump and it’s ready for 
scrap. We robbed all the other parts for repairs. See 
if you can’t rush them parts along.” Evans started back 
to the roundhouse. 

Nothing to do but take an air pump off a dead engine. 
That meant a lot of work. M. of E. costs were already 
running over and he had more work than men, but no 
other way out of it. 

“Say, Mr. Evans, the storeroom hasn’t got a middle 
connection brass for a 2700,” machinist Jenkins told the 
foreman. 

“Well,” Evans pondered, “can’t you use some other 
brass to make the bushing? What engine is it for?” 

“The 2719,” Jenkins told him. 

“Let’s go to the storeroom and see what they’ve got,” 
Evans said. 

“What’s the matter? Brass foundries on a sit down 
strike or is it the store department?” Jim asked the 
storekeeper. “How about a middle connection brass for 
a 2700?” 

“Used the last one yesterday, but—” 

“Let me finish it,” Evans cut in, half joking, half 
serious. “You'll have some in the next car! We've 
got to run engines today,” he added. 

“Pll wire for some shipped passenger,” the store- 
keeper said. “How many will you need?” 

“Order a carload and I'll figure on getting a couple.” 
The foreman was measuring brass castings with a rule 
as he spoke. 


One was too large inside, another too short, others 
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too small outside. None in the storeroom could be used 
to make the needed bushing. 

“What’ll I do now?” the machinist wanted to know. 

Evans measured another brass. “Take this one.” 

“It’s too big inside,” Jenkins interrupted. 

“Yeah, I know, and take this one—” 

“O.K.,” the machinist said, “I see.” 

The machinist chucked the smallest of the two brasses 
in the lathe and bored it to fit the pin. He then took 
a cut off the outside of the brass. Next he bored the 
inside of the larger bushing so that the smaller one 
would fit tightly inside. Then the bushing was finished 
outside. 

“Have you got the knuckle pin bushing finished for 
the 5075?” a machinist asked Jenkins. 

“Not yet; about twenty minutes,” the machine man 
said as he tightened a parting tool in the tool post to 
cut off the middle connection bushing. 

“Hell!” the other machinist snorted. “Anybody can 
be slow! I’ve been stalling nearly an hour waiting for 
machine work while you fellows in the machine shop 
loafed.” 

“Yeah!” Jenkins retorted. “If I had ground in as 
many seat boxes as you have I wouldn’t talk about any- 
body loafing. These new style laminated bushings take 
more time than the plain one-piece kind.” 

Things seemed to be going fairly well when the fore- 
man took a turn through the roundhouse a few minutes 
before noon. He stopped at the drop-pit on his way 
back to the office. Ned Sparks, the roundhouse electri- 
cian, climbed down from the cab of the 5092. 

The electrician was mad as a nest of hornets that had 
been bombarded with rocks. “That’s a devil of a mess!” 
Sparks sputtered, jerking a thumb in the general direc- 
tion of the locomotive cab. 

“What’s a mess and why?” Evans asked. 

“Half the cab fixtures gone and the engine marked to 
be finished tomorrow!” Sparks snapped. 

“Well, I guess you'll just have to get some new ones.” 
The foreman reached in his jumper pocket for a pad of 
requisitions, 

“That’s just the trouble!” the electrician interrupted. 
“There ain’t any new ones. I’ve had water glass and 
steam gauge light fixtures ordered nearly a month and 
haven’t got them yet. Half of my time for the past six 
months has been put in swapping light fixtures from 
one engine to the other. Nearly every time I make a 
change some of the wires are too short and I have to 
put on new ones. Bet I’ve used enough extra wire to 
have bought all the cab fixtures needed.” 

“Take the fixtures you need off the 5089. She'll be 
a up a while,” Evans directed and went on to the 
office. 


Bust as the twelve o’clock whistle blew, the outbound 
engine inspector rushed in the office like he was an hour 
late and a dollar short. “Injector won’t work on the 
5077!” the inspector panted. “She’s called for 12:45,” 
he reminded. 

By that time the rush of men knocking off for lunch 
had reached the clock just outside of the office. The 
foreman stepped to the door and waited until machinist 
a came by. Cox is the best injector man at Plain- 
ville. 

“See what’s the matter with the injector on the 5077,” 
Evans told the machinist, then hurried home to lunch. 

“You'll have stomach trouble eating so fast,” Mrs. 
Evans told Jim when he started eating as though the 
food would evaporate in the next few minutes if not 
eaten immediately. 
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“Yeah, I'll have stomach trouble of another kind if 
I don’t hurry. I'll be out of a job and suffering with 
miss-meal cramps if we have a few more delays and 
failures,” Jim told her between bites. “I’ve got to get 
back and see about an engine that’s been called for a 
run at 12:45.” . ; 

“Well, I don’t see why you don’t quit! Rushing and 
hurrying twelve hours a day! Why don’t you find 
another job—something easier even if it does mean less 
money ?” . ; 

“It just happens that all of the easy jobs on the rail- 
road are filled, besides I’m too old to hire on some other 
job and too young to go on a pension.” Evans kissed 
his wife, picked up his hat, took a chew of “horseshoe 
and started for the door all in less time than it takes to 
tell. 

“Did you get the injector fixed?” the foreman asked 
when he reached the roundhouse. 

“Have to have a new injector tube,” the machinist 
replied. 

“Did you get one?” i 

“No, there wasn’t any in the storeroom. I was just 
fixing to call you and ask what engine to take one off 
of,” 

“Rob one off the 5089. She'll be tied up a few days. 
I'll give the storekeeper a note to order a couple,” the 
foreman added. 

Ten minutes delay was charged against the round- 
house on the 5077. Not so bad if the train it pulled 
were the only one affected, but it wasn’t. The fast 
freight had to meet other freights and passengers. Care- 
fully circulated schedules would have to be hurriedly 
revised and officials are not friendly even to minor de- 
lays. 

When the one o'clock whistle blew, the foreman went 
to the roundhouse. After seeing that every one in the 
roundhouse was lined up with plenty to do, he went to 
the storeroom to have a talk with Foster, the store- 
keeper. He found the storekeeper in his office checking 
a stock book. 

“Just the man I wanted to see,” the storekeeper an- 
nounced when Evans came in. “When do you expect 
to use that booster gear? We've had it on hand nearly 
three months now and only used one in the past year. 
If you’re not going to use it, we'll send it in.” 

“Well, I don’t know. We're likely to need it most 
any time. Of course, we don’t use many of them, but 
when we need one, we need it quick,” Evans replied. 
“Looks like we should have one on hand for protection.” 

“Tf we did that with everything, just look at the money 
tied up. We have got to show turnover. It’s like that 
driver spring for an 1800 that I sent back last week. 
It had been on hand eight months with none used. The 
stores department can’t keep material on hand like that 
with no consumption.” 

“Yeah”—Evans fished in his pocket for his plug of 
horseshoe—“I used to keep material like that hid away, 
but can’t do that any more. But we've got to keep 
locomotives running and seems to me that a few hundred 
dollars worth of material tied up is not as bad as sev- 
eral thousand dollars worth of locomotives.” 

“Mr. Evans,” a machinist helper interrupted the con- 
Peer “gimme an order for a driver spring for the 

The foreman reached in his pocket for a pad of requisi- 
tions. The storekeeper stopped him. “We haven't got 
one. I just finished telling you that I sent the only one 
we had back.” 

Evans groaned. “Now what in the devil are we go- 
ing to do. I’ve got to finish the 1841 to use on the 
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branch line local tomorrow and we can’t do it without a 
driver spring.” 

“If you had told me day before yesterday—” 

“Yeah, if we always knew thirty days in advance 
what we were going to need and when we were going 
to need it, it wouldn’t be any necessity for a storeroom. 
We could order material in advance and use it when it 
came in. Now we'll have to do one of two things, run 
the engine with a broken spring or use a bigger engine 
that we can’t spare on the branch line local.” 

“Like I told you, we can’t keep unused material on 
hand. I’d get in trouble if I did.” 

“And I get in trouble if you don’t have it when I 
need it. When you going to get a set of tires for the 
5061. Hers are worn past the limit and thinner than 
a boilermaker’s alibi for laying off on pay day.” 

“Ought to be in by the last of the week,” Foster re- 
plied, “and half a carload of brass, too.” The store- 
keeper anticipated the next question. 

“O.K., order a driver spring for the 1841 by wire. 
We haven’t got anything to rob one off of,” Evans 
flung over his shoulder as he left the storeroom. 

The balance of the day went along about as usual. 
The foreman covered more miles than a mail carrier 
and answered more questions than a bureau of infor- 
mation. In between times he wrote requisitions for 
material, assumed responsibility for running locomotives 
with reported work undone and stayed one jump ahead 
of the despatcher on engine requirements. The latter 
was the greatest feat of all and accomplished only be- 
cause of intimate knowledge of the condition of every 
engine. He even subconsciously took into considera- 
tion the engineer that would be pulling the throttle. 

At four-thirty the 1846 had steam and ready to go. 
She was called to run at 7:00 p. m. The electrician 
climbed up in the cab and turned on the steam to the 
turbo generator. There was a rushing hissing sound 
of steam when Sparks opened the dynamo throttle in- 
stead of the siren-like crescendo wail of a normally 
operating turbine. 

The electrician’s first thought was that some one had 
removed the governor valve cap. He climbed out on 
top of the boiler to see. No, the valve cap was still 
there and tight. He opened the dynamo door. Arma- 
ture and field coils were in place but the armature turned 
lightly when grasped by the commutator and given a 
twist. 

The electrician climbed down and rushed to the elec- 
tric shop for tools. He removed the head from the tur- 
bine. The wheel was entirely gone. Evidently it had 
been robbed at night or at some other time when he 
was not there. The head had been replaced and out- 
side appearance gave no indication of the wheel being 
gone, 

“Why didn’t you tell me sooner?” Evans asked when 
Ned told him about the dynamo. 

The electrician explained that he didn’t know about it 
himself. 

“Well, get one from the storeroom and put it on. 
More overtime!” 

“But there isn’t any in the storeroom. The dynamos 
on the 1800’s are different from the others, older Bd 

Evans swore again. “We'll take one off the “Teal. 
I'll have to figure on using some other engine on the 
branch line local.” 


Ar 6:30 all was peaceful and calm in the roundhouse. 
The house full of locomotives seemed deserted. The 
foreman’s footsteps echoed loud on the cement runway 
as he walked through the house gathering up work re- 
ports preparatory to going home for the day. As he 
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walked he pondered. At least one-fourth of the time 
charged to repairs that day was because of not having 
the exact material available at the instant needed. Yet 
the storekeeper was following instructions. 

Evans went to the office. He had finished washing 
and was ready to go when Bob Parker, the night fore- 
man, came in. 

“How’s it going?” Parker asked. 

“O.K., I guess,” Evans replied. 
morning at seven.” 


“See you in the 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Welding Studs to the Boiler 


Q.—Is it permissible to weld studs to a locomotive boiler 
instead of tapping the sheets? . 

A.—The practice of welding studs to the boiler is 
permissible on the firebox wrapper sheet, back head 
and throat sheet, these sheets being supported by stay- 
bolts, also on the smokebox, which is not under pressure. 
The writer would not recommend the welding of studs 
to the shell of the boiler due to possible injury to the 
sheet which might be caused by lock-up and excessive 
localized stresses be set up in the shell by such weld- 
ing. 
Weight on Trailer Truck of Belpaire 
And Radially-Stayed Boilers 


Q.—For a given boiler power, does the Belpaire or the radially- 
stayed boiler place the heaviest weight on the trailing truck? 
—K. F. G. 

A.—This of course depends entirely upon the design 
of the boiler. More or less weight could be placed on 
the trailer truck of either of these types of boilers by 
shifting the center of gravity. A comparison of engines 
already built, having the same general dimensions, shows 
that the engines having the heaviest weights on the 
trailer trucks are those equipped with radially-stayed 
boilers. 


Nickel Alloy versus Carbon Steel 


Q.—What advantages, if any, has nickel alloy steel over carbon 
steel for use in locomotive boiler work?—B. A. D. 

A.—In modern high pressure locomotive boilers 
higher elastic properties and strength are required than 
those of low carbon unalloyed steels. The strengthening 
of the steel at atmospheric and elevated temperatures 
by additions of nickel instead of by carbon increase has 
the following advantages : 

The nickel steel has much greater ductility, toughness 
and resistance to shock. These qualities are essential in 
coping with service stresses in the usual riveted con- 
struction. 

Nickel steels are stronger at elevated temperatures 
than carbon steels with corresponding carbon contents. 

The nickel steels resist aging embrittlement, an un- 
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desirable effect encountered in carbon and some alloy 
steels as a result of the “cold-working” necessarily im- 
posed in the customary operations of boiler con- 
struction. 

Low carbon steels with about 2 per cent or more of 
nickel combine initially high toughness with a high de- 
gree of resistance to grain growth in recrystallization. 
They tend, therefore, to maintain their initially high 
toughness and are less sensitive to certain deteriorating 
influences in boiler construction technique than carbon 
steels. 

Under some conditions the nickel steels will show 
better corrosion resistance than the carbon steels. 

With the use of nickel steel, which has a high tensile 
strength, the weight of the boiler can be materially re- 
duced or the boiler pressure can be raised without in- 
creasing the weight of the boiler. 


Pneumatie Tool for 
Nuts, Caps and Plugs 


A pneumatic-tool development by the Independent 
Pneumatic Tool Company, Chicago, combines the action 
of both a hammer and a wrench for removing and apply- 
ing nuts, flexible-staybolt caps and washout plugs. This 
tool, called the No. 603 “Hamerench,” operates hori- 
zontally to the nut or cap, and therefore can be used 
where working space is limited. In addition to the No. 
603 “Hamerench” this company has developed a larger 
tool, designated as the No. 604 “Hamerench” for use 
on superheater units, 134-in. nuts and other heavy types 
of work. 

The principle of operation employed in applying and 


removing nuts involves direct rapid hammer blows, de- 


livered at right angles to the nut, which produces a 
rotating action for spinning the nut at high speed. The 
force of torque is not employed, so that there is not the 
dangerous shock to the operator that comes from using 
the torque principle. 

The “Hamerench” has been designed to remove and 
apply all sizes of nuts up to 1%-in. However, the tool 
can be furnished for larger sizes, such as flexible staybolts 
of all sizes, expansion-bolt caps, washout plugs, and 
similar applications. The “Hamerench” delivers 1,800 
blows per min. and works in an 8-in. space. It is 2214- 
in. long overall, weighs 25 Ib. and has a l-in. square 
shank. Equipment supplied includes a hexagon chuck 
which is 15¢-in. across the flat. 


The Thor No. 603 Hamerench for removing and applying nuts, 
staybolt caps and washout plugs 


583 


With 


the 


Car Foremen and Inspectors 


Ball-Bearing 
Wheel Stick 


The ball-bearing wheel stick illustrated, has been used 
for some time on the Northern Pacific with very satis- 
factory results owing to its light but strong construc- 
tion and the ease with which it permits car wheels to be 
turned at wheel shops and car repair points. An im- 
portant feature of the design is the provision of two 
ball bearing rolls which support the wheels from the axle 


Partial view of wheel stick well worn but still as serviceable as 
when new 


collar and thus avoid any possibility of scoring the 
journal as well as greatly reducing the frictional resis- 
tance to turning. 

In the construction of this wheel stick two rolls are 
mounted on second-hand headlight ball bearings which 
are supported in a pair of pressed steel brackets, the 
top edges of which are rolled to assist in locating the 
axle collar without danger of contacting the journal or 
scoring the collar fillet. The wide ends of the brackets 
are separated and shaped to receive the tapered end of 
a substantial fir handle, which is held securely in place 
in the brackets by means of two 3-in. carriage bolts. 

Supports for the roller bearing brackets is provided 
by two tapered 34-in. pipe sections, welded to one 
bracket only, and separated at the bottom by a short sec- 
tion of l-in. pipe to which they are securely welded. 
This l-in. pipe section, centrally located with respect to 
the wheel stick, serves as a guide for an adjustable 1-in. 
by 5%-in. steel pin which provides a bearing point for 
the wheel stick and may he adjusted to one of three 
positions, dependent upon whether wheels are being 
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turned on a hard shop floor or possibly at some outlying 
point on more or less loosely-packed earth where the 
wheel stick has a tendency to sink into the earth under 
the weight of the wheels. 

This wheel stick has ample capacity for use in han- 
dling car wheels with axles up to 6 in. by 11 in. 


Investigation of 
Wheel-Shop Practice* 


By W. J. Fitzsimmons} 


In the report of the Wheel Committee of the A.A.R. 
presented at Atlantic City this year, a paper was read 
tabulating defects causing removals on three different 
roads. It is expected that next year the committee will 
have considerably more data on this subject. Also, in 
several instances recently, attention has been called to 
defects occurring in early life of wheels placed under 
new equipment. Further, private-car lines are com- 
plaining of a large number of set-outs because of 
chilled-wheel removals for defects occurring long be- 
fore ultimate life is reached. 

The car-wheel manufacturers have, of course, recog- 
nized their portion of the blame, particularly for seams 
and worn-through chill, and are making every effort 
to eliminate these causes. On the other hand, even 
casual observation of chilled wheels under cars shows 
evidence in a good many instances of improper mount- 
ing practices. 

In order to establish definitely just what the general 
practice was and to trace, if possible, the source of 
many so-called service defects, a recent check has been 
made of a number of shops in the Chicago area. A 
few of the larger shops were found to turn out excel- 
lent work, but a surprisingly large number were found 
to be breaking almost every rule of good shop practice. 
We have listed herewith the result of inspection of six 
shops taken at random, among which are represented 
car builders, private car owners and railroad shops. We 
have identified these shops by letters 4 to F, inclusive. 
We wish to particularly call attention to items which 
we feel would directly result in service defects. 

It will be noted that all the shops listed bored wheels 
off center ranging from 3/32 in to 3/8 in. This con- 
dition in itself could well cause almost any defect but 
a seam or worn through chill. Throughout the life of 
the wheels, they would be subjected to uneven break- 
ing, tending to cause slid flats, brake burns and shell 
outs. If they survived these defects, the constant 
pounding due to out-of-balance might well result in 
broken rims or even a broken wheel; also, inasmuch 
as both wheels on an axle would not necessarily be 
mounted out of center at the same point, the wheels 
would travel a zig-zag course, causing flange abra- 


* Paper presented at a technical meeting of the Association of Manu- 
facturers of Chilled Car Wheels, held at Chicago September 21 and 22. 
+ Service Engineer, Griffin Wheel Company, Chicago. 
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sion and strain resulting in a thin, vertical or even brok- 
en flange. 

In addition to boring wheels off center, several of 
the shops listed bored them as much as % in. out of 
true with the flange. It would be few, indeed, of these 
wheels if they survive slid flats or brake burns in their 
early life, which would not be ultimately removed for 
flange defects. 

The axle-lathe and wheel-press work were found to 
be equally bad. Wheel seats were either not burned at 
all or turned with a taper or out of round. Journals 
were turned with taper or rolled improperly. Wheel 
seats were guessed at, calipered or “miked”? incor- 
rectly. It cannot be otherwise than that a large num- 
ber of wheels mounted with such practice would even- 
tually be removed because of oil seepage, loose on axles 
or cut journals. It is little wonder that one of the shops 
checked had 150 truck sets sent back because of cut 
journals developing shortly after they went into service. 
Further, wheels mounted on axles or wheel seats out 
of true only aggravate conditions caused by wheels 
bored off center. 


Undesirable Conditions Discovered in Six 
Car-Wheel Shops 
SHop A 


Boring Mills—Wheels bored 3/32 in. off center; % 
in. out of true. 

Axle Lathe-——Wheel seat turned with .004 in. to .009 
in. taper. Journal turned .004 in. to .023 in. taper. 
Axles rolled in roll machine with bad centers; also bent 
spindle. 

Wheel Press—Recording gage and mounting gage in 
bad shape. Wheels spaced from back of flanges and 
checked with mounting gage. 

Practice —Wheel sticks used on journals for turning 
pair of wheels. Wheels bored same size were mounted 
on wheel seats varying .003 in. to .004 in. 


Suor B 


Boring Mills—Wheels bored % in. off center. Two 
tapers of .005 in. each, small in middle of hub and .004 
in. out of round. Boring bar .015 in. loose in housing. 
Four of the five jaws holding wheel. 

Axle Lathe——Wheel seats turned with .013 in. taper 
small at dust-collar end and .004 in. out of round. Jour- 
nals turned with .013 in. taper. 

Wheel Press.—Ten tons’ difference between indicat- 
ing and recording gages. Wheels are spaced on axles 
with small piece of wood. 

Practice——Mike axles and caliper wheels. 
are fitted .012 in. to .014 in. tight. 


SHop C 


Boring Mills—.001 to .003 in. taper large at front 
hub. 3/16 in. off center. Finish cut fed by hand. Fin- 
ish cut did not go through hub. Three-jaw machine % 
in. out of true. 

Axle Lathe—.004 in taper. Small at dust collar end. 

Wheel Press——No recording gage used. Both wheels 
pressed on at one time. The wheels are gaged at one 
place only. 

Practice—Wheels fitted with calipers and tolerance 
estimated by holding calipers up to a light. Wheel seats 
are not turned. 

Suor D 


Boring Mills—Three-jaw machine single cutter. One 
broken jaw welded crooked. Bores wheels 1⁄4 in. off 
center. .003 in. taper large at back hub. 


Wheels 
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Axle Lathe-—Engine lathe used. 1/16 in. bent spin- 
dle. Bad centers. All axles turned run out of true 
from 1/16 in. to % in. .005 in. to .007 taper. 

Wheel Press——This machine has a 14-in. ram. Re- 
cording gage is for machine with a 9-in. ram and does 
not record correctly. 

Practice —Wheel fitted with calipers estimated .010 
in. Actually .013 in. to .016 in. Mounted wheels are 
gaged at one place only. Wheel seats are not turned. 


Suor E 


Boring Mills—¥ in. out of center. .005 in. to .008 
in. out of round. Taper from .003 in. to 018 in. 
Three-jaw machine, loose table, single-tool boring bar 
which is adjusted with hammer wedge. Boring-bar 
sleeve .020 in. loose in housing. Bores were small at the 
face hub. 

Axle Lathe —O. K. 

Wheel Press—/Indicating gage but no recording gage. 

Boring Mills—Three-jaw machine single cutter. One 
wheel blocked up on two sawhorses to be pressed on. 

Practice —Wheels are fitted with calipers and are 
estimated to be .008 in. tight. Check with micrometers 
showed tolerance .013 in. to .016 in. tight. Wheel seats 
are n turned. Wheels counterbored 5% in. deep instead 
of % in. 


Suor F 


Boring Mills—Three-Jaw machine in bad shape. 
Single-tool boring bar. Tools don’t fit bar; one side of 
tool does all the cutting. Tools improperly ground. 
Wheels bored 3% in. off center, 1% in. out of true with 
flange. 

Axle Lathe.—Rollers have %-in. fillet on one side and 
Y-in. fillet on the other side. 

Wheel Press—Wheel press 3 in. low at one end, 
causing axles to spring 3/32 in. Twenty tons’ difference 
between recording gage and indicating gage. Gages 
were last checked six years ago. 

Practice —Mounting gage worn % in. Journals not 
protected when pressing on. Wheels fitted with cali- 
pers held up to the light to estimate tolerance. Check 
with micrometer showed tolerance ranged from .006 
in. to 023 in. Wheel seats are not turned. Wheels 
spaced on axle with small piece of wood from end of 
axle to back of hub. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A.A.R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Ratlway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Repacking Journal Boxes 
Within Date 


On November 19, 1934, the Seaboard Air Line repacked 
all the journal boxes on a Southern car three days 
before the expiration of the time limit, to the charges 
for which the Southern took exception. The Seaboard, 
while admitting the work was performed prior to the 
expiration of the time limit, declined to withdraw the 
charge, stating that in another case it had been required 
to accept a charge from the Virginian for cleaning air 
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brakes one day before the expiration of the time limit. 
The Southern contended that in the case of the Sea- 
board Air Line versus the Virginian the Arbitration 
Committee only suggested that the Seaboard accept the 
charge and that this was not done to establish a pre- 
cedent to perform such service two, three, four or any 
number of days before the time limit expires. 

The Arbitration Committee stated in a decision ren- 
dered November 12, 1936, that “The principle of De- 
cision 1748 applies. The contention of car owner is 
sustained.” —Case No. 1751, Southern versus Seaboard 
Air Line. 


Wheel-Handling 
Device 


An unusually simple and satisfactory device for hand- 
ling car wheels from standard-gage material supply 
tracks to all repair tracks in freight-car-repair yards and 
shops, is shown in one of the illustrations. The principal 
advantage of the device is that it permits easily sliding a 
pair of wheels lengthwise from one track to the other, 
with slight manual labor and without the necessity of 
turning the wheels with a wheel stick, rolling them to 
the other track and returning them, all of which involves 
quite heavy manual labor and possible marring of the 
journal with the wheel stick. An additional important 
advantage is the facility with which a pair of wheels 
may be slid under a loaded car in the train yard or else- 
where with minimum jacking and small space between 
cars. The particular wheel-handling device shown in 


the illustration is used at the Danville, Ill., freight-car- 
repair yard of the Chicago & Eastern Illinois, and simi- 
lar devices are used at five other points on this railroad, 
where freight-car maintenance is carried on. 

Referring to the illustration, the general construction 


Wheel-handling device used at car repair points on the Chicago & 
Eastern Illinois 


of the device will be readily apparent. It consists simply 
of two lengths of 114-in. extra-heavy pipe, spaced on 
ll-in. centers and held in a fixed position by welded 
cross straps made of 34-in. by 2-in. iron. The pipe- 
section track is 17 ft. 6 in. long, but when necessary to 
extend the pipe sections over two or more tracks an 
additional section of 17-ft. 6-in. track can be readily 
joined to the first by means of dowel-and-pin connec- 
tions. Two dollies are furnished with each track sec- 
tion, each consisting of a welded steel framework de- 
signed to support the weight of the car wheels and 
operating on four flanged dolly wheels which roll on 
the pipe tracks. Each dolly framework is low-hung so 
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Method of cleaning rust-preventive coatings from car axle journals 
using distillated and fiber brushes 


that the car wheels have to be raised only about 234 in. 
on tapered oak wedges to roll from the standard-gage 
track to the dollies. Transverse movement of the wheels 
to the other repair track is then accomplished with con- 
siderable ease. 

The second illustration shows the operation of clean- 
ing car wheel journals as they pass the oil house to the 
material-delivery track at the Danville shops. Protective 
material on the journals is removed by the use of dis- 
tillate and a fiber brush, as shown in the illustration. Vis- 
cosity axle coating grease No. 5 is used for the most 
part in protecting the journals against corrosion and this 
material is readily removed by use of the distillate men- 
tioned. 


Miller Felpax 
Lubrieator 


A journal lubricator incorporating multiple-wool sections, 
designed for use in conventional journal boxes of din- 
ers, baggage cars, other passenger train cars or tenders, 
has recently been developed and placed on the market 
by the Miller Felpax Company, Winona, Minn. Road 
service tests of this lubricator have been conducted dur- 
ing the past 18 months or more with successful results 
under unusually severe winter conditions. The lubricator 
is also said to be well adapted for service on equipment 
operating through desert country where high tempera- 
tures and dust storm conditions are encountered. 

The multiple wool sections of the lubricator, as shown 
in the illustrations, are shaped to fit the underside of 
the journal against which they are held by spring pres- 
sure from the bottom of the journal box. Two small 
semi-circular spring steel wires, imbedded in each wool 
section, assure the maintenance of full contact with the 
underside of the journal. The sections are interlocked 
in a simple manner and bolted to the front of the journal 
box, as illustrated, to prevent shifting. A U-iron, fit- 
ting between two of the sections, further prevents rota- 
tive movement. The lubricator sections are made of 
high-grade virgin wool so shaped that the end fibers are 
in contact with the journal, thus tending to prevent glaz- 
ing and providing maximum capillary action. Four 
lubricator sections are required on 5-in. by 9-in. journals 
and five on all larger sizes up to 6% in. by 12 in. 

The Miller Felpax lubricator can be easily applied to 
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or removed from any standard journal box without 
jacking. No special tools or skilled help are required 
in the application which cannot be made incorrectly. 
Ordinary car oil is used as a lubricant, being applied in 


Miller Felpax car-journal lubricator ready for application 


the journal box to a maximum depth of about 1 in. 
Experience in the road service tests mentioned indicate 
that the lubricator operates without glazing or notice- 
able wear and with a journal temperature appreciably 
lower than with waste-packed boxes. 

Additional advantages claimed are complete lubrica- 
tion over the entire brass, minimum bearing wear, elimi- 


Miller Felpax lubricator applied in a standard journal box 


nation of waste grabs and glazing, reduced oil consump- 
tion, minimum inspection and attention enroute. More- 
over the lubricator need not be removed for examina- 
tion except at the time of wheel change. Rebrassing is 
done without touching the lubricator. If desired, the 
lubricator can be removed sectionally in a few minutes. 
Repacking during the winter due to soggy packing is 
eliminated. 

In routine winter servicing, snow at the lid of the 
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journal box is removed in the usual manner, however, 
some snow and ice remaining in the bottom of the jour- 
nal box is said not to affect the lubricator. A small 
amount of car oil is added to the box about once weekly, 
for the best results. It is said that tests conducted last 
winter showed no need for additional servicing of pas- 
senger-car journals equipped with this lubricator, even 
in the case of 36-hr. lay-overs with the thermometer at 
numerous times registering 20 deg. below zero. 


Selecting Satisfactory Freight 
Cars for Commodity Loading* 


The selection of cars for commodity lading is of vast 
importance, and great responsibility lies on the shoulders 
of car men in so far as the condition of car as to me- 
chanical conditions, construction and cleanliness is con- 
cerned. Traffic conditions have changed so rapidly and 
demands made by the traffic departments and public 
that it becomes necessary for the successful operation in 
the proper organizing and systematic planning of the 
work. This requires close co-operation between car, 
transportation, operating and traffic departments; con- 
stant supervision over empty cars; proper and prompt 
mechanical inspection and commodity classification; 
proper utilization; prevention of cross-hauling of equip- 
ment. 

During the past ten years or more, there has been a 
decided change in the attitude of shippers as to cars 
furnished for their lading. Demands are now made for 
first class cars, clean cars, etc., and in addition there is 
more and more demand for cars of some specific di- 
mensions, either as to width, height, or length, single 
sheathed or double sheathed, wooden roof or metal roof, 
or completely wood lined, etc., which condition meets 
shippers’ requirements. This naturally requires close co- 
operation between car department forces and operating 
and transportation department forces. When certain 
cars, such as “order cars” are required for connecting 
line or home line industrial lading, car forces should be 
given information by operating department forces (yard- 
master or car order clerk), so proper inspection can be 
made and cars properly classified for such particular 
loading. This then protects each department, avoids dis- 
satisfied shippers, unnecessary switching and expense. 


Classification of Cars 


In the classification of house cars, in order properly 
to take care of this work it should be done during day- 
light hours under blue flag protection. For some years, the 
matter of uniform inspection and reclassification has 
been a live subject. It does not seem that much progress 
has been made. It appears doubtful, but hopeful, if a 
real uniform inspection can be accomplished; the prin- 
cipal reasons are the views or peculiarities of the ship- 
pers in different sections of the country and the fast 
growing demands made by shippers for various types of 
equipment, difference of opinion by the shippers as well 
as car inspectors and car men. What may be an en- 
tirely acceptable flour car in the Twin City area may be 
unsatisfactory at Chicago, Buffalo or Kansas City. This 
same condition holds true of other classes of equipment. 
Some times it is difficult for an inspector on one railroad 
to commodity classify a car in a way that would be ac- 


* Abstract of a paper presented by F. J. Swanson, general car depart- 
ment supervisor, Chicago, Milwaukee, St. Paul & Pacific, Minneapolis, 
before the regular monthly meeting of the Car Foremen’s Association, 
of Chicago, held at the Hotel LaSalle, Chicago, September 13, 1937. 


587 


ceptable on another railroad, because of not knowing the 
peculiar local conditions at the loading point. 

Flour cars, as we all know must be clean, free from 
protruding nails, bolt heads, have good floors and end 
and side walls, door posts, as well as door post nailers 
flush with side lining to prevent damage to contents. 
Cars must have good roofs and tight sides to prevent 
any damage due to water or cinders. Good judgment 
can be used in the classification of such cars. 

Some times we feel that our job is quite difficult, but 
we must not become discouraged. We must feel that 
there is no problem in the railroad field that cannot be 
worked out to the satisfaction of all concerned; there- 
fore, we should continue to strive toward adopting 
standards as far as practicable that would tend toward a 
more uniform inspection and re-classification. 

On November 24, 1931, A.A.R. circular letter No. 
D. 11-348 was issued by the Transportation division of 
the A.A.R. which covers “Recommended Practice For 
Standard Inspection and a Uniform Inspection Card.” 

This recommended practice has been in effect for 
some six years, yet I doubt very much if the recom- 
mendation has had its effect. Most railroads employ 
their own classification or commodity cards, as well as 
instructions. The particular inspection card as shown 
on page 4 of circular letter D. 11-348, does not now 
comply with the A.A.R. Rule 36 Supplement Number 
2, due to red printing. Furthermore, that card does not 
bring out the objective. If a car is found unfit for 
certain lading, this card cannot be used. The car must 
either be marked for the repair track or the cleaning 
track for reconditioning. 

As station agents, where no car men are employed, 
are used and held responsible for loading out of their 
stations, they make their own inspections and re-clas- 
sification. This card would not be practical if such cars 
were found requiring reconditioning. If the reverse side 
or back of these cards distinguished that such cars re- 
quired reconditioning, the cars would go on through to 
the first repair or cleaning point for reconditioning, 
which makes for more prompt, proper and economical 
handling of equipment, eliminates considerable empty 
back-haul of equipment and gives the superintendent of 
transportation a true check of equipment as classified on 
the various divisions and side tracks. 

The C. M. St. P. & P. is employing a system of in- 
spection and application of commodity cars which I 
feel is very practical and efficient. We have a set of 
instructions covering inspection of cars for various lad- 
ing, similar to circular D. 11-348, but our commodity 
cars are somewhat different. We employ the use 
of five cards, namely: (a) Car fit for loading flour, 
cereal, paper, sugar, and empty tin cans; (b) Car fit for 
loading bulk grain; (c) Car fit for loading cement; (d) 
Car fit for dressed lumber, sash and doors, furniture, 
hay, sheet steel, tin plate, canned goods, crated and 
boxed goods and general merchandise; and (e) Car fit 
for loading coal, hides, ties, oil, paint, grease, brick, tile, 
machinery, greased rods and shafting, scrap iron, scrap 
rags, scrap paper, rough lumber, tar, vinegar and 
similar rough freight commodities. 

On the reverse side or back of cards bearing letters 
“A,” “B,” “C” and “D,” we have added the letter “X” 
behind the letters mentioned. For illustration, if a flour 
car carded “A” is found unfit for flour loading, the 
“A” card which shows “AX” on reverse side, is applied, 
which signifies that this car is unfit for such loading 
until reconditioned. The transportation department 
sends this car to the nearest cleaning or repair tracks. 
In my opinion, the inspection or commodity card as 
shown in circular D. 11-348, could be improved upon 
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for more economical handling of equipment and re- 
classification. 
Sweating of Cars 


Much has been said during the past few years as to 
interior sweating of cars, or condensation in box cars. 
A complete study was made by members of the A.A.R. 
Car Construction Committee, with the co-operation of 
Freight Claims division, Freight Containers bureau and 
the director of research of the Mechanical division. 
Four test house cars, steel sheathed, fully wood-lined, 
were assigned for this test and specially fitted up and 
equipped with observation windows, internal lighting. 
observation trap doors in side and end lining and roof 
lining used, as well as thermometers for temperature 
readings. The conclusion of this committee was that 
a special type of car is not established or justified. 
The proceedings of Division V, Mechanical Division, 
1933 to 1935, inclusive, pages 139 to 142, inclusive, bring 
out the facts of the test. 


Cleaning of Cars 


For a good many years, all have been confronted with 
the question of cleaning house cars for higher class 
lading account floors, side and end walls being covered 
with oil and grease spots; also cars contaminated with a 
“green hide smell.” 

In the case of box cars, previously loaded with grease 
or oil commodities, if the floors and inside walls are 
thoroughly saturated, there is not much that can be 
done to recondition such cars for flour or other high- 
class lading. The top surface of oil can be removed by 
the use of steam and hot water and a solution of soda 
ash and lye, but there still remains some oil inside the 
wood which will syphon up when hot lading is loaded in 
the car. However, we have been quite successful on cars 
partly covered or spotted by using hot water sprayed 
under steam pressure and saturating oil spots with this 
soda ash solution. 

The matter of box cars contaminated with green hide 
odors has been quite a problem for the past few years: 
however, some railroads are having success bv use of 
spray washing and deodorizing operations. The ma- 
terial used is a solution known as “Freight Car Cleaner” 
which serves as a cleaner as well as a disinfectant. A 
certain amount is added to the hot water, which is 
thoroughly mixed and put on the car floor and inside 
walls of car. Two or three operations may be necessary 
to remove the hide odors as well as stains from car, 
making it possible to place the car in high-class loading. 

In order to eliminate this unnecessary condition and 
expense, when cars are ordered for this class of lading, 
car forces, as well as station agent forces must make 
positive that rough freight cars or cars assigned for this 
lading be furnished. Continuous washing of inside walls 
and floors of house cars causes deterioration, increased 
freight car maintenance, shortens life of car, and causes 
empty mile hauling of equipment and switching expense, 
also delay to equipment. Much can be done to improve 
on these conditions, 

Some railroads employ the use of floor sanders and 
planers for smoothing rough floors and lining which has 
been found practical, saving expense of removing rough 
lumber which would be necessary in order to use such 
cars for flour, paper and other high-class lading. 

Wood-Patch is also being applied successfully to floors 
and inside walls of house cars. This material is applied 
similar to putty, dries hard, becomes a part of the ob- 
ject to which applied, does not shrink or expand, sheds 
water and stops all leakages; also, will not absorb odors. 
Appears to be very practical. Various floor sealers are 
also employed for covering over oil spots. 
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In conclusion I want to emphasize the important part 
the car man or supervisor plays who has charge and is 
responsible for classifying cars for commodity loading. 

Naturally, the transportation department, as well as 
the operating department depends entirely on the com- 
modity card which he has placed on the empty equipment, 
taking into consideration the necessity for making a 
positive inspection to the interior of car, with a view of 
developing whether it contains any protruding nails, 
spikes, bolts, rough floors and side walls, oil spots or 
other defects in the floor or siding liable to cause damage 
in the way of damage to its contents. It is also very 
important when applying this commodity card that the 
car itself is physically fit as far as the running gear, etc., 
is concerned, as delays mean quite an expense in freight 
claim payments. 

During the year 1936 a total of approximately $21,- 
000,000 was paid by the railroads for loss and damage. 
Claims due to train accidents increased 36.7 per cent. 
Those due to defective or unfit equipment 30.6 per cent. 
Those due to delay, 28.8 per cent. 

Improper application of commodity cards when 
switched to an industry for loading some times after 
moving several hundred miles across country to get this 
particular loading, inspection discloses it is unfit for this 
particular commodity. This you appreciate causes a dis- 
satisfied shipper, unnecessary cross haul of equipment 
and possible loss of business. 

The proper selection of cars for commodity lading is 
highly essential. Conditions are changing so rapidly that 
car men must educate themselves to become acquainted 
and accustomed to the various classes of lading that 
cars are required to handle. 


Informal Diseussion 
Of Car Questions 


In the November issue of the Railway Mechanical En- 
gineer was published the informal discussion of car ques- 
tions raised at the May meeting of the Northwest Car- 
men’s Association. The discussions of some additional 
questions raised at this meeting are given below; they are 
not authoritative answers to the various points raised, but 
simply are the views of the association regarding a few 
of the many important questions which confront car 
men. Some questions, submitted in writing after the 
May meeting, were answered by the association’s A.A.R. 
committee. 

Question.—Occasionally cars are received from con- 
necting lines with bad-order cards still attached. The 
only notation on the bad-order card is “Repack” or 
“Reweigh.” One car, on which such cards were recently 
found, and removed, showed the car carded bad order 
and, opposite the word “Defect,” “Repack” had been 
written in. The card was dated March 5, 1937, and the 
old repack date shown as November 7, 1935. Rule 66 
provides for periodic repacking of journal boxes after 
the expiration of 15 months. As the date of the last 
repacking on the car referred to was not 16 months old, 
does it not appear that the repairing line was a little 
technical ? 

Answer.—The inspector was perfectly within his rights 
to card the car for repacking after the expiration of 15 
months. 

Question—Effective April 1, 1937, cars defined as 
Class E-4, under Rule 112, will not be accepted from 
owners. In the event a Class E-4 car is offered in inter- 
change, in otherwise good condition, what attitude should 
be taken by the receiving line? 
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Answer.—All roads in the Twin Cities have gone on 
record to the effect that such cars will not be accepted 
in interchange for line movement. 

Question—The Safety Appliance Laws require a 
minimum of 4 in. clearance on sides and back of hand- 
brake wheels, and the A.A.R. Loading Rules require a 
minimum of 6 in. clearance at the same location. Why 
would it not be practical to adopt a clearance dimension 
that would be the same with both bodies. 

Answer—Safety Appliance Laws cover minimum re- 
quirements for safety; loading rules specify 6 in. in 
order to provide easier access for men to work. 

Question—To what extent is an originating carrier 
responsible for clearance for loads to destination, even 
though it acts as a switch line only? 

Answer.—The originating line is responsible if it is 
the delivering line, even though it acts merely as a 
switching line. 

Question—Rule 107, Item 126 carries a labor charge 
of 0.2 hr. for removing and repairing coupler release 
levers, all types, one or two sections, whole or in part, 
including the pivot bolt in the Carmer type; exclusive 
of brackets or supports and their fastenings. 

Rule 108, Item at top of page 216 excludes a charge 
for the connector between the handle section of the re- 
lease lever and the knuckle lock lifter, J, S, Carmer, or 
similar types R. R. & R. 

Does this prohibit a charge for the inside section of 
the Carmer lever where the same is removed, repaired 
and replaced? 

Answer.—A charge is permissible. 

Question.—Is sheathing split or broken behind a door 
on a refrigerator car a cardable defect? 

Answer.—If merely caused by striking of door fix- 
tures it would not be cardable, but if caused by any Rule 
32 condition it would be cardable. 

Question—Do question and answer No. 9 or Rule 
32 also apply to body bolsters? 

Answer.—Yes. 

Question—Can anything be done on cars with AB 
brakes blowing through retainer besides cutting car out 
or changing triple? 

Answer.—Blowing at the retaining valve when a car 
is equipped with AB brakes may be caused by one of 
several conditions. 

In release position it may be caused by service slide- 
valve leakage, emergency slide-valve leakage, or ruptured 
diaphragm and timing-valve leakage. 

In service and emergency position, it may be caused 
by service slide-valve leakage, release-insuring-valve leak- 
age, or service-portion gasket leakage. 

These defects can be distinguished only on a test 
rack. 

The rules require that these valves (when found de- 
fective) should be sent to a repair point and no attempt 
made to repair them in the yard. 

Question —Rules 58 and 59, page 104. Can pipe and 
pipe fittings and connections be charged against owners 
on cars from which such items are missing as stated in 
these rules? A.A.R. Rules 58 and 59 give no informa- 
tion regarding charging of pipe and pipe fittings. 

Answer.—A charge can be made against car owner. 
See Interpretation 2, Rule 58. 

Question—Rule 4, Sec. (b) reads: “Defect cards 
shall not be required for slight damage (new or old) 
which does not require repairs.” 

Why are defect cards being issued for damage that 
does not require repairs, such as sheathing on refrig- 
erator cars that is raked only into the bottom of the 
bead? The cars remain in service year after year with 
the same old defects and are not repaired, and the de- 
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fect cards covering such defects become dirty and worn 
out and are not readable. 

Answer.—Rule 4 specifies the extent of damage to be 
carded. Effort is being made to have this rule changed 
on refrigerator sheathing. 

Question—(a) What is the out-of-round wheel? 
(b) Is an out-of-round wheel necessarily worn through 
chill? (c) Is the gaye used to condemn an out-of-round 
wheel the same that was formerly used to condemn worn 
through chill spots? (d) How is a worn through chill 
spot indentified ? 

Answer—(a) A wheel out of round e in in a 
radius of 12 in., determined by gauge. (b) No. (c) 
Yes. (d) Wheel and Axle Manual recommends draw- 
ing a straight edge over the trend of wheel and if there 
is a pronounced bowing out at the rim the wheel is 
worn through chill. 

Question.—Is a brake beam missing in fair usage a 
delivering line defect for which a defect card should be 
issued ? 

Answer—Cars should not be offered in interchange 
ba i beam missing. No defect card should be 
issued. 


Questions and Answers 
On the AB Brake 


Operation of the Equipment (Continued) 


222—Q.—What change in the port connections are 
now made by the emergency slide valve? A.—Connec- 
tion is cut off between the emergency reservoir and the 
accelerated release piston chamber and established be- 
tween the latter and the quick-action chamber. 

223—Q.—What is the effect of this connection? 
A.—As the quick-action-chamber air is now acting on 
both faces of the accelerated release piston, putting it in 
balance, the 20 Ib. differential causes the emergency 
piston to move to the extreme left, compressing the 
emergency piston return spring and moving the. accel- 
erated release piston to its extreme left-hand position. 

224—0.—The emergency piston is now in what po- 
sition? A.—In accelerated release position. 

225—Q.—Up to this time has any movement of the 
service piston occurred? A.—No. 

226—Q.—Why? A.—Sufficient release differential 
has not been established across the face of the service 
piston to bring about any change. 

227—Q.—How is the emergency reservoir connected 
at this time? A.—Movement of the emergency slide 
valve blanks the emergency reservoir port in the seat, 
bottling up this volume. 

228—Q.—How long does this condition exist? A— 
Until the service slide valve moves to release and con- 
nects the auxiliary- and emergency-reservoir pressures. 

229—Q.—In this position what communications are 
established in order to accelerate the release, and also the 
build up of the brake-pipe pressure? A.—The brake 
cylinder is connected to the brake pipe via the inshot 
valve, passages to cavity K in the emergency slide valve, 
and passage leading to the accelerated emergency release 
checks. 

230—Q.—Deoes this affect the auxiliary reservoir pres- 
sure? A.—Yes. The brake cylinder and auxiliary reser- 
voir are connected by the service slide valve and the 
pressure of these combined volumes is greater than that 
of the brake pipe. 

231—Q.—What results from this? A—The com- 
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bined auxiliary and brake-cylinder pressures underneath 
the emergency release check valves, being greater than 
the pressure in the brake pipe above the check, cause the 
checks to unseat, permitting the air under the combined 
pressures to flow into the brake pipe. 

232—Q.—How long does this flow continue? A— 
Until the pressures are within about 10 Ib. of equal- 
ization. 


Portable Spray- 
Painting Equipment 


The DeVilbiss Company, Toledo, Ohio, has recently de- 
veloped and placed on the market a new spray-painting 
outfit especially designed for painting the rougher types 
of railroad equipment, such as box cars, gondolas, hop- 
pers, tank cars, passenger car underframes and trucks, 
and baggage car interiors where application of a maxi- 


DeVilbiss Type QA-601 portable spray-painting outfit 


mum volume of paint in a minimum amount of time is 
required. 

The outfit consists of an extension gun, a 15-gal. 
tank, a 50-ft. length of %4-in. fluid hose and a two-wheel 
truck to provide easy portability. The spray gun is the 
single hose type, having an internal mix spray head. It 
is available with 3-ft. or 6-ft. extension. 

The gun is furnished with two caps. No. 1 gives a 
fairly wide spray up to 16 in., while No. 2 delivers a 
narrower spray, 18 in., at somewhat greater velocity. 
Both caps will handle one quart of heavy box car paint 
per minute, producing a well atomized and even spray. 

The mixing head atomizes the paint in the tank prior 
to its delivery to the gun where it is finally atomized 
by the spray head. The mixing head is equipped with 
air regulator, fluid shut-off valve, and adjusting valve. 

The tank is equipped with a hand-operated agitator 
with which paint requiring agitation may be kept in 
proper state of suspension. 


Railway Mechanical Engineer 
DECEMBER, 1937 


5,400-hp. Diesel locomotive recently delivered to the Union Pacific by the Electro-Motive Corporation 


C. & E. I. Coach Shop Destroyed 
by Fire 


Fire of undetermined origin completely 
destroyed the 125-ft. coach shop of the 
Chicago & Eastern Illinois at Danville, 
Ill., on November 22. The loss will total 
several hundred thousand dollars, since the 
building valued at $100,000 was completely 
destroyed, and machinery and tools and five 
coaches undergoing repairs were damaged. 


Tank Car Head Block Anchorag 
Date Extended > 


In a letter to all tank car owners, Sec- 
retary V. R. Hawthorne, A.A.R. Mech- 
anical Division, calls attention to Inter- 
change Rule 3, Sec. (t), Par. (8), in the 
1937 Code, which provides that, effective 
January 1, 1938, tank cars having head 
block anchorage will be prohibited in in- 
terchange. Several requests for an ex- 
tension of the above effective date were 
considered at a recent meeting of the Arbi- 
tration Committee, which approved a one- 
year extension in the effective date of this 
requirement, with the proviso that no fur- 
ther extension beyond January 1, 1939, 
will be granted. This action has been 
approved by the general committee. 


A.A.R. Research on Axles 


A COMPREHENSIVE program of research 
to determine what further improvements 
can be made in the methods of manufac- 
turing axles used on locomotives and cars 
is being conducted by the Division of En- 
gineering Research of the Association of 
American Railroads, according to a recent 
announcement from A.A.R. President J. J. 
Pelley. The tests, which began early in 
November, Mr. Pelley said, are designed 
to bring about “still greater safety and 
economy on the railroads of this country.” 

Steel axles, the statement points out, 
range from approximately 5% in. in di- 
ameter, the size used on freight and pas- 
senger cars, to approximately 14 in., the 
size to which the massive driving wheels 
on modern locomotives are attached. The 
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research work is being conducted on es- 
pecially constructed testing machines which 
have been built at the Timken Roller Bear- 
ing Company plant at Canton, Ohio, and 
are under the direction of a committee of 
mechanical officers from the various rail- 
roads and axle manufacturers co-operat- 
ing with L. W. Wallace, director of the 
Division of Engineering Research. 

The first test deals with axles used on 
passenger cars, and when that has been 
completed a study of axles used on freight 
cars will be made. After that the test 
will include the various sizes of axles used 
on locomotives and locomotive tenders. 

In order to test the strength and dura- 
bility of the various sizes of axles, “gi- 
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gantic” machines have been built at the 
Timken Roller Bearing plant which will 
rotate a full size axle at varying speeds 
while at the same time stresses will be 
placed on it at various locations to deter- 
mine the number of revolutions that can 
be made before an axle actually breaks. 

In order that complete knowledge can 
be obtained as to the various kinds of rail- 
road axles now in use, several hundred 
axles of varying sizes are being put 
through every possible test. These axles 
have been obtained directly from the man- 
ufacturers and a complete detailed history 
of each one has been prepared from the 
time the ore was first received at the mill 
until the axle finally emerged from the 


New Equipment Orders and Inquiries Announced Since 
the Closing of the October Issue 


LOCOMOTIVE ORDERS 


Company No. of locos. 


COB BOs coca ce rpepvsncsccevtey 


Builder 
Company shops 


Type of loco. 


5 
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900-hp. Diesel switch. 


6*  600-hp. Diesel switch. 


Locomotive ĪNQUIRIES 


CMS St PE Be das odes Aag 2 Hiawatha 
5 4-6-4 
South Manchuria Railway ........ 25-100 2-8-2 
Fretcut-Car ORDERS 
Road No. of cars Type of car 
Barrett Company 15 6,000-gal. Tank 
. B&Q. 600 Box 
100 Hopper 
400 Coal 
Di My E R EE TAON 25 Ore 
LOL Cim siccasudtcece ererat 240 Air-activated 
containers 
Northwestern Refrig. Line Co. .... 250 Refrigerator 
St. Louis-San Francisco .......... 6 70-ton Coal 


FREIGHT-CAR INQUIRIES 
De Tie & Weini qatense gece 500 50-ton Hopper 
Louisiana & Arkansas 100-300 Pulpwood 
Us. Si Navy Depts cisistescicrasietes cca 1 50-ton Hopper 


PassENGER-CAR ORDERS 


Road No. of cars Type of car 
Cy BOR Dy SisehinsessSuscorews $ 3ł Dining 
5t Chair 
3 40-seat Dinette 
New York Central ....eesses.o eee 2 Coaches 


* To cost approximately $600,000. 


— 


—— 


American Locomotive Co. 
Electro-Motive Corp. 


Builder 
Gen. Am. Tank Car Corp. 


Company shops 
Pullman-Std. Car Mfg. Co. 
American Car & Foundry Co. 


American Car & Foundry Co. 
American Car & Foundry Co, 


Builder 


Edw. G. Budd Mfg. Co. 
Edw. G. Budd Mfg. Co. 


+ Prices pe preparatory to seeking authority of district court to secure additional motive power, 
1 


t To be of 


Worth & Denver City. š 
§ To be of lightweight construction. 


ghtweight stainless. steel construction—three dinin; 
“Aristocrat,” two 40-seat dinette coaches for the Denver “Zephyr 


cars and three chair cars for the 


one 40-seat dinette-coach for the 
original “Zephyr” and two chair cars to be used jointly by the Colorado & Southern and the Fort 
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steel mill as a properly rounded piece of 
steel 71⁄4 ft. long and ready for the wheels 
to be attached. 


Mechanical Division Letter 
Ballot Results 


THE results of the 1937 letter ballot of 
the A.A.R. Mechanical Division have just 
been made available in circular No. 
DV-927, recently issued by the secretary’s 
office. The recommendations for changes 
in the standard practice of the division, 
made by various committees at the June 
meeting at Atlantic City, N. J., were di- 
vided into a total of 113 propositions as 
follows: Arbitration Committee, 1 propo- 
sition; Brakes and Brake Equipment, 10 
propositions; Car Construction, 6 proposi- 
tions; Couplers with Draft Gears, 3 propo- 
sitions; Air Conditioning and Equipment 
Lighting, 1 proposition; Locomotive Con- 
struction, 3 propositions ; Specifications for 
Materials, 17 propositions; Tank Cars, 2 
propositions; Wheels, 8 propositions; 
Loading Rules, 62 propositions. 

As a result of a favorable letter ballot 
all of these propositions, from Nos. 1 to 
113, inclusive, to amend the standard and 
recommended practice of the Division are 
approved. The propositions among the 
foregoing to amend the Interchange Rules 
and Loading Rules of the Division become 
effective January 1, 1938, with the excep- 
tion of modifications already issued in 
Supplement No. 1 of the loading rules 
which became effective September 1, 1937. 


Propositions Nos. 13, 14 and 42, covering 
Definitions and Designating Letters, be- 
come effective immediately. All others 
become effective March 1, 1938. 


Diesel Plan Book and Engine 
Catalog —A Correction 


THE price of the Diesel Plan Book and 
Engine Catalog by John W. Anderson, 
described on page 533 of the November, 
1937 issue of the Railway Mechanical 
Engineer, is incorrectly given as $2. The 
book costs $3. 


Improvement Program 


The Norfolk & Western’s program of 
general improvements for the immediate 
future involves an expenditure of about 
$200,000 for shop tools, also the purchase 
of 4,000 sets of improved (AB) air brakes 
for application to freight cars. 

The Western Pacific plans to ask for 
bids some time after January 1 for the 
work of constructing a new locomotive 
erecting and machine shop with two 125- 
ton locomotive lifting cranes and a new 
boiler plant at its general locomotive re- 
pair shops at Sacramento, Cal. This work 
will involve an expenditure of approxi- 
mately $360,000. 

The Atchison, Topeka & Santa Fe is 
engaged in enlarging its passenger en- 
gine and coach terminal at Chicago. As 
a part of this program, it has acquired 


approximately three acres of ground ex- 
tending 240 ft. on Wentworth avenue and 
560 ft. on Archer avenue. The facilities 
that will be constructed as a part of this 
enlargement program include a shop for 
servicing high-speed Diesel-electric engines 
and air-conditioning equipment, which will 
be 300 ft. long and 65 ft. wide; a two- 
story service building of approximately the 
same dimensions; and a single-story build- 
ing 400 ft. by 30-ft. in plan. The latter 
two structures will accommodate such ac- 
tivities as carpet cleaning, the servicing of 
Pullman cars, painting, the repair of gen- 
erators and batteries, and will contain 
storage facilities and locker rooms. The 
plans also contemplate the construction of 
a new power house, enlargement of the 
enginehouse and turntable, the construction 
of an enlarged yard for cleaning and serv- 
icing passenger equipment and the con- 
struction of additional storage tracks. A 
depressed pit 1,200 ft. long, for use in 
inspecting high speed trains, will also be 
constructed. Contracts have already been 
awarded for the grading for track changes, 
for the power house and for the enlarge- 
ment of the enginehouse. 


Riveted Aluminum Alloy 
Tank Cars 


Tue Interstate Commerce Commission, 
by Commissioner McManamy to whom the 
matter was assigned, has issued an order 
granting applications of the War Depart- 

(Continued on next left-hand page) 


One of the coaches of a glass train built at Doncaster, England 


A train, almost completely of glass, except for the roof, has been built by Messrs. Pikkington Bros., Doncaster and is now touring England 


and Scotland. 
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Blue mirrored Vitroflex—small 
a bathroom lined with Vitrolite and armored plate glass which bends without breaking. 


squares of 


“unbreakable” glass—covers the coaches. 


Inside are glass floors, glass pictures, and 


Two hundred varieties of glass are used in the train. 
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THIS IMPORTANT ANNOUNCEMENT 
THE RAILWAY OFFICIALS OF THE UNITED STATES, CANADA AND MEXICO 


THE ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


The Members comprising the CHILLED CAR WHEEL INDUSTRY in Annual Meeting 
held in Chicago a year ago (October 14, 1936), unanimously voted a decided increase 
in the responsibility of the Association and an extension of its activities. 


During the past year these policies have rapidly been introduced and are now becom- 
ing effective. 


In order that you may be fully acquainted with these definite objectives and progress 
in their accomplishment, all of which should reflect to the credit of the users of the CHILLED 
CAR WHEEL, a series of bulletins will be issued with factual data pertaining to these and 
other important factors which enter into your wheel problems. 


These bulletins will appear in each monthly issue of 


THE RAILWAY MECHANICAL ENGINEER 


and also in the last issue of each month of 


THE RAILWAY AGE 


and in each monthly issue of 


CANADIAN TRANSPORTATION 


The Association believes that these messages will be of great interest and most 


important to the Railroads of America. 


President. 


ment and the Gulf Oil Company, respec- 
tively, for authority to construct and oper- 
ate in experimental rail service 25 and five 
tank cars with riveted aluminum alloy 
tanks for the transportation of gasoline. 
The order in No. 3666, In the Matter of 
Regulations for Transportation of Explos- 
ives and Other Dangerous Articles, points 
out that the applications were “unanimous- 
ly recommended by the Tank Car Com- 
mittee and concurred in by the Bureau of 
Explosives, Association of American Rail- 
roads.” 

The cars will be constructed in accord- 
ance with shipping container specification 
103AL, which is embodied in the order, 
including A. A. R. requirements repro- 
duced as an appendix to the specification. 


Armco Dedicates Unique 
Laboratory 


A NEw structure of novel design, which 
was built at Middletown, Ohio, to house 
the research laboratory of the American 
Rolling Mill Company, was dedicated on 


The new single-story research building, 
which cost $280,000, embodies many prod- 
ucts which were developed by the com- 
pany’s research organization. It repre- 
sents the first use, on a large scale, of 
sheet metal in building construction. The 
building has a frontage of 250 ft. and a 
depth of 175 ft., providing 43,500 sq. ft. 
of floor space. It has a saw-tooth roof 
and the entire frame is of welded-steel 
construction with not a rivet driven in the 
structure. 

Three of the exterior elevations are 
faced with combinations of porcelain- 
enameled iron sheets, stainless steel and 
glass block. The skeleton for the outside 
walls is formed of square metal tubing 
with similar tubing placed horizontally be- 
neath the window sills and above the glass- 
block panels. All of the wall tubing is 
welded to the structural frame. In all 
sections, except at the glass-block open- 
ings, 20-gage galvanized panels, with 
flanges facing inward, are bolted to the 
framework and furnish the exterior wall 
covering. The interior walls of the lab- 


tems, one for the laboratory staff offices 
and one for the test shops and laboratory. 
Deep-well water is used for summer cool- 
ing. 

There are 12 laboratories with complete 
facilities for specialized research. They 
include equipment for the testing of steel 
in process; welding methods with flat 
rolled materials; forged-steel car wheels; 
stainless steel; development of corrosion- 
resistant sheets and strip; iron strips for 
porcelain enameling; high-finished sheets 
for deep drawing; sheets for electrical 
uses; development of zinc and other metal 
coatings for sheets; development of non- 
metallic coatings and the improvement of 
surfaces to hold these coatings; blast-fur- 
nace, open-hearth and electric-furnace ex- 
periments. 


Arch Bar Date Extended 


In a letter to all car owners signed by 
J. M. Symes, vice-president, A.A.R. Op- 
erations and Maintenance Department, at- 
tention is called to an extension of the 


Porcelain enamel, stainless steel and glass block form the exterior of the new research laboratories of The American Rolling Mill Company, 
Middletown, Ohio 


November 5 with more than 200 scientists 
from all parts of the country participating 
in the ceremony. At a banquet in the 
evening, which concluded the day's activi- 
ties, the dedicatory address was made by 
Charles F. Kettering, vice-president in 
charge of research of the General Motors 
Corporation. Addresses were also pre- 
sented by George M. Verity, chairman of 
the board of the Armco Rolling Mill 
Company, and by Charles R. Hook, presi- 
dent. Dr. Anson W. Hayes, Armco’s di- 
rector of research, was toastmaster. 


Cary D. TERRELL, vice-president of the 
American Car and Foundry Company, 
with headquarters at Chicago, will re- 
sign on January 1, because of ill health. 


J. H. Van Moss has been appointed 
western sales manager of the American 
Car and Foundry Company, with head- 
quarters at Chicago, and W. P. McBride 
will be assistant western sales manager. 
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oratory section are covered with 22-gage 
flat-steel sheets painted in two tones of 
gray. 

The rear wall, saw-tooth gables and 
most of the partitions in the laboratory 
section are of special insulated steel con- 
struction. The wall is formed with two 
thicknesses of light-gage sheet steel filled 
with a special mineral product similar to 
mica which possesses high sound-proofing 
and insulating qualities. 

Ventilation and atmospheric conditions 
are controlled by two-air conditioning sys- 


Supply Trade Notes 


SAMUEL F. Pryor, Jr, has been ap- 
pointed assistant to the president of the 
American Brake Shoe & Foundry Com- 
pany. Mr. Pryor is also vice-president of 
the Southern Wheel Division of the com- 
pany, with headquarters at New York. 


FrANK FIsHeEr has been appointed west- 
ern manager of The Pilliod Company, 
with headquarters at Chicago. 


date when cars with arch-bar trucks will 
not be accepted in interchange from car 
owners. The Board of Directors of the 
association considered this matter and a 
number of applications for extension of 
its effective date at a meeting held at 
Chicago on Thursday, November 18, 1937. 
The board has directed that the effective 
date of this rule be extended until July 
1, 1938; with the further provision that, 
after April 1, 1938, mileage or per diem 
shall not be paid car owners for cars 
equipped with arch bar trucks. 


Tue Rattway Truck Corporation, 80 
E. Jackson boulevard, Chicago, has been 
organized to manufacture and sell bolster 
friction springs and truck stabilizing de- 
vices for freight cars. Officers and in- 
corporators of the new company are W. 
W. Rosser, president; J. F. Ryan, 
vice-president; and A. C. Davidson, chief 
engineer. 
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HEAVY 
POWER 


FOR FAST FREIGHT SERVICE 


900 


LIMA BUILT POWER FOR THE KANSAS CITY SOUTHERN 


These ten 2-10-4 type freight locomotives are 
representative of modern motive power embody- 
ing high capacity and speed with economical 
operation. » » » » 


WEIGHTS IN WORKING ORDER, POUNDS 


On Drivers | Eng. Truck | Trailer Truck | Total Engine |Tender Loaded 
te SS 


Front 53,200 
350,000 | 50,600 | Rear 55.200 509,000 | 348,000 


WHEEL BASE TRACTIVE EFFORT 


Engine Eng. & Tender 


48’ 8” 98’ 5” 


DRIVING 
CYLINDERS | WHEEL 


Diameter Diameter | Stroke | Diameter 
| 


92” 27" | 34” | 70” 


LIMA 
LIMA LOCOMOTIVE WORKS S GL > INCORPORATED, LIMA, OHIO 


INCORPORATED 


L. W. WALLACE, director of engineering 
research of the Association of American 
Railroads, has resigned to become director 
of engineering and research of the Crane 
Company, Chicago. This newly created 
division of the Crane Company comprises 
the existing division of research and de- 
velopment and the product engineering de- 
partment and has been formed to co- 
ordinate all engineering activities and fur- 
ther progress in diversified fields. Mr. 
Wallace will be directly responsible to the 
president and under his supervision the 


L. W. Wallace 


division will conduct the necessary research 
and engineering to develop present and 
new products. A sketch of Mr. Wallace’s 
career appeared in the September Railway 
Mechanical Engineer, page 423. 


United States Steel Corp. 
Appointments 


BENJAMIN F. Farr_ess, president of the 
Carnegie-Illinois Steel Corporation, has 
been elected to succeed William A. Irvin 
as president of the United States Steel 
Corporation as of January 1, 1938, Mr. 
Irvin being elected vice-chairman of the 
board, effective January 1. Myron C. Tay- 
lor confirmed to the board his intention, 
as previously stated to them, not to accept 
re-election as chairman of the board of 
directors at the time of its annual meet- 
ing, April 4, 1938. Mr. Taylor will there- 
after maintain his present office at 71 
Broadway, New York, and will continue 
as a member of the board and of the fi- 
nance committee. It is planned that Ed- 
ward R. Stettinius, Jr., present chairman 
of the finance committee, shall succeed Mr. 
Taylor as chairman of the board on April 
5 next; and that Enders M. Voorhees, now 
vice-chairman of the finance committee, 
shall then assume the chairmanship of that 
committee. J. L. Perry, now president of 
the Tennessee Coal, Iron & Railroad Co., 
will, on January 1, 1938, succeed Mr. Fair- 
less as president of the Carnegie-I]linois 
Steel Corporation, and Robert Gregg, vice- 
president of the United States Steel Cor- 
poration, will become president of the 
Tennessee Coal, Iron & Railroad Co., as 
of January 1. The resignation of Thomas 
Morrison of Pittsburgh as a director of 
the corporation was accepted and Mr. 
Fairless was elected to fill the vacancy. 

Benjamin F. Fairless, who was born at 
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Pigeon Run, Ohio, on May 3, 1890, is a 
graduate in civil engineering of Ohio 
Northern University which, a few years 
ago conferred upon him the honorary de- 
gree of doctor of engineering. For two 


(c) Bachrach 
B. F. Fairless 


years Mr. Fairless was a teacher and, for 
a few months, a civil engineer for the 
Wheeling & Lake Erie. In August, 1913, 
he became a civil engineer for the Central 
Steel Company of Massillon, later becom- 
ing, in turn, mill superintendent, general 
superintendent, and vice-president in charge 
of operations. When the United Alloy 
Steel Corporation and Central merged in 
September, 1926, Mr. Fairless was ap- 
pointed vice-president and general manager 
of the United Alloy Steel, and in April, 
1928, became president and general man- 
ager of the company. When this com- 
pany, in April, 1930, was one of several 
united in the formation of the Republic 
Steel Corporation, Mr. Fairless went into 
the new organization as executive vice- 
president. When the newly created Car- 
negie-Illinois Steel Corporation was form- 
ed in the autumn of 1935 from the Car- 
negie Steel Company and the Illinois Steel 
Company, both units of the United States 
Steel community of companies, Mr. Fair- 
less was made president. 

J. L. Perry was born at Worcester, 
Mass., on March 11, 1881, and was edu- 
cated in the grade and high schools of 


J. L. Perry 


Worcester. He began his business career 
with the American Steel & Wire Co., in 
its Worcester plant in 1899, and after oc- 


cupying various positions became manager 
of the Worcester district of this company 
in 1928. On January 1, 1933, he was elect- 
ed to the vice-presidency of the American 
Steel & Wire Co., in charge of operations, 
with headquarters at Cleveland, Ohio, and 
in February, 1935, was elected president 
of the Tennessee Coal, Iron & Railroad 
Co., of Birmingham, Alabama. 

Robert Gregg, formerly president of the 
Tennessee Coal, Iron & Railroad Co., was 
appointed vice-president in charge of sales 
of the United States Steel Corporation on 
February 1, 1935. Mr. Gregg is 52 years 
of age and a native of Atlanta, Ga. He 


Blank & Stoller 
Robert Gregg 


was educated in the Atlanta public schools. 
Georgia School of Technology, and was 
graduated from Cornell University. He 
began his business career in August, 1907. 
with the Atlanta Steel Company of 
Georgia, continuing with that company and 
its successor, the Atlanta Steel Company, 
until August 1, 1932. He then resigned to 
accept the vice-presidency of the Tennes- 
see Coal, Iron & Railroad Co., and in Oc- 
tober, 1933, became president of that com- 


pany. 


Simmons-Boardman Elects 
Two Vice-Presidents 


Rosert E. THayer and H. A. Morrisos 
of the Simmons-Boardman Publishing Cor- 
poration have been elected vice-presidents 
of the corporation. Mr. Thayer is New 
England manager of the Railway Age and 
business manager of the Railway Mechan- 
ical Engineer, with headquarters at New 
York, and Mr. Morrison is western man- 
ager of Railway Age and business man- 
ager of Railway Signaling at Chicago. 

Robert E. Thayer was born at Chelsea. 
Mass., on August 4, 1883. He is a gradu- 
ate of the Massachusetts Institute of Tech- 
nology, from which he obtained the de- 
gree of Bachelor of Science in Mechanical 
Engineering in 1907. Immediately upon 
leaving the Institute he accepted a position 
with the American Locomotive Company 
as a special apprentice. In 1908 he became 
an instructor in mechanical engineering at 
his Alma Mater, M.I.T. During 1910 he 
served as a draftsman in the mechanical 
department of the Boston & Maine at Bos- 
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LOOSE, STUCK, OR FITTED? 


Because of driving box expansion due 
to temperature changes in driving 
boxes as the locomotive hauls its train, 
hand adjusted driving box wedges 
cannot be accurately fitted — they are 
either too loose or too tight. Driving 
box temperature varies more than 250 
degrees in short spaces of time. » » » 
The Franklin Automatic Compensator 
and Snubber automatically compen- 
sates for driving box expansion and 
maintains accurate driving box fit atall 


times. It also compensates for wear and 
provides a spring-held snubbing resist- 
ance that cushions unusual shocks.» » » 
This also maintains correct alignment 
of the machinery parts and makes an 
easier riding locomotive.» » » Its twin, 
the Type E-2 Radial Buffer, maintains cor- 
rect relationship of engine and tender 
and reduces oscillation between these 
units. Together, they increase safety, 
improve riding comfort and reduce 


locomotive and track maintenance. 


No locomotive device is better than the replacement part used for maintenance. 


Genuine Franklin repair parts assure accuracy of fit and reliability of performance. 


Franklin Type E-2 
Buffer d 


ton, Mass. During the following year he 
entered the service of the Simmons-Board- 
man Publishing Corporation, becoming an 
associate editor on the staff of the Railway 
Age Gazette (now the Railway Age). In 


meh 


R. E. Thayer 


January, 1917, he became mechanical de- 
partment editor of the Railway Age and, at 
the same time, managing editor of the 
Railway Mechanical Engineer. In 1919 he 
was appointed European editor of the 
Railway Age and associated Simmons- 
Boardman publications, with headquarters 
at London, England. Early in 1922 he re- 
turned to the United States as New Eng- 
land advertising manager of all Simmons- 
Boardman transportation publications and, 
in June, 1929, became also business man- 
ager of the Railway Mechanical Engineer 
and, later, business manager of the Car 
Builders’ and Locomotive Cyclopedias. He 
continues to retain these responsibilities in 
his capacity as vice-president. Mr. Thayer 
has been a member of the American So- 
ciety of Mechanical Engineers since 1919. 

H. A. Morrison was born on December 
21, 1892, at Indianapolis, Ind., and studied 
electrical engineering at Purdue Univer- 
sity. In 1912 he entered the traffic de- 
partment of the Pennsylvania at Indian- 
apolis, where he remained until 1915, when 
he became a special apprentice in the elec- 


General 
F. B. Barclay, superintendent of 
motive power of the Illinois Central at 
Chicago, has retired. 


J. F. JENNINGS, superintendent of equip- 
ment of the Michigan Central, with head- 
quarters at Detroit, Mich., has had his 
jurisdiction extended to include the West 
division of the M.C. 


Josers CHIDLEY, superintendent of 
equipment of the New York Central, West 
of Buffalo, and the Ohio Central Lines, 
with headquarters at Cleveland, Ohio, has 
had his jurisdiction extended to include the 
Western division of the N.Y.C. 


E. M. Wicox, superintendent of equip- 
ment for the New York Central System, 
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trical department of the Chicago, Rock 
Island & Pacific at Silvis, Ill. In June, 
1918, he was transferred to the office of the 
general mechanical superintendent at Chi- 
cago. On September 1, 1919, he resigned 
to become sales engineer of the United 
States Light & Heat Corp., Chicago, be- 
coming district manager of the railway 
sales department on May 1, 1924. On May 
1, 1925, Mr. Morrison resigned to enter the 
service of the Simmons-Boardman Pub- 
lishing Corporation as sales representative 
at Chicago. On July 1, 1930, he was ap- 
pointed business manager of Railway Sig- 
naling, a Simmons-Boardman publication, 
and on August 2, 1932, became western 
manager in charge of sales in the western 


H. A. Morrison 


territory for all transportation publications 
of the company, at the same time con- 
tinuing as business manager of Railway 
Signaling. In the capacity of vice-presi- 
dent, Mr. Morrison will retain the re- 
sponsibilities of both these positions. 


Obituary 


Frevertck W. BRILL, for many years 
assistant treasurer of the J. G. Brill Com- 
pany, Philadelphia, Pa., died in the Jef- 


Personal Mention 


at Chicago, has been appointed assistant su- 
perintendent of equipment with the same 
headquarters, and the position of superin- 
tendent of equipment has been abolished. 


A. B. Cuitps has been appointed acting 
mechanical engineer of the Northern Pa- 
cific, with headquarters at St. Paul, Minn., 
to succeed G. F. Endicott, who has been 
granted a leave of absence. 


F. S. Rossıns, superintendent motive 
power of the Atlantic Coast Line, has 
been appointed general superintendent mo- 
tive power, with headquarters as before 
at Wilmington, N. C., succeeding James 
Paul, who retired on November 1. A 
photograph of Mr. Robbins and a bio- 
graphical sketch of his railway career were 


ferson hospital, Philadelphia, on October 
23. Starting in 1896, in the engineering 
department, Mr. Brill was transferred to 
the sales department in 1906, making his 
headquarters at St. Louis, Mo. 


Homer D. WitiiaMs, former president 
of the Carnegie Steel Company and later 
of the Pittsburgh Steel Company, died on 
November 13, in the University of Mary- 
land Hospital, Baltimore, Md., at the age 
of 74 years. Mr. Williams had served 
56 years in the steel industry at the time 
of his retirement in February, 1936. 


James B. ARMSTRONG, secretary and 
treasurer of the Flannery Bolt Company, 
Bridgeville, Pa., died on November 6, 
following an emergency operation for ap- 
pendicitis. For a number of years, Mr. 
Armstrong was associated with the Cruc- 
ible Steel Company of America and the 
Brown Iron Company before his associa- 
tion with the Flannery Bolt Company. 


Cuartes C. CLuFF, who retired in 1932, 
after serving as New York sales manager 
of the Carnegie Steel Company, the Ili- 
nois Steel Company and the Tennessee 
Coal, Iron & Railroad Company, died on 
November 13, at his home in New York, 
at the age of 74 years. Mr. Cluff had 
been in the steel industry for about 50 
years, until his retirement in 1932. He was 
the last of the three original incorporators 
of the United States Steel Corporation. 


CLARENCE M. BURNETT, vice-president of 
the Lewis Bolt & Nut Co., Minneapolis, 
Minn., and one of the founders of the 
company, died at his home in St. Paul on 
October 31. Mr. Burnett was born on 
December 31, 1883, at Chippewa Falls, 
Wis. After attending public schools at 
Bethel, Vt., he was graduated from Nor- 
wich College, Northfield, Vt. Mr. Burnett 
was for many years in the steel business 
at Bethlehem, Pa. Shortly before the 
World War he went to Minneapolis, where 
he was connected with the Twin City Forge 
& Foundry Co. After serving eight years 
as sales manager for Paper Calmenson & 
Co., he aided in the formation of the Lewis 
Bolt & Nut Co. 


published in the November issue of the 
Railway Mechanical Engineer, in connec- 
tion with his appointment as superin- 
tendent motive power. 


G. C. Curisty, superintendent of the 
car department of the Illinois Central at 
Chicago, has been appointed superin- 
tendent of motive power, succeeding F. B. 
Barclay. 


Witrarp J. Dann has been appointed 
mechanical inspector of the Chicago, Bur- 
lington & Quincy, with headquarters at 
Chicago, to succeed Louis G. Kunzer, 
who has retired from active service after 
having been in the employ of this com- 
pany 40 years. 

(Turn to next left-hand page) 


Railway Mechanical Engineer 
DECEMBER. 1937 


ii — gr 


DECEMBER, 1937 


NO. 


RAILWAY MECHANICAL ENGINEER 46 


9 OF A SERIES OF FAMOUS ARCHES OF THE WORLD 


HOPEWELL ROCKS 
PETITCODIAC RIVER, NEW BRUNSWICK 


Tides of the Bay of Fundy, between New Brunswick 
and Nova Scotia, do strange things to the Canadian 
landscape—much to the delight of the tourists. For 
one thing, they rush up the Petitcodiac River with 
tremendous force and create the famous Bore... A wall 
of water from three to six feet high (it depends on the 
season) drives along until it reaches the bend in the 
river opposite Moncton. There the two-direction river 


is half a mile wide and the incoming flood makes a . 


waterway capable of floating large vessels . . . Fundy 
tides create the Hopewell Rocks, too, with their strange 


HARBISON -WALKER 
REFRACTORIES CO. 


Refractory Specialists 


ON e a a 


shapes and their many high arches. Erosion is one of 
the most fantastic of sculptors . . . The Rocks are at 
Hopewell Cape, about twenty miles from the city of 
Moncton, N. B. . . . Moncton, the transportation centre 
of Canada’s Maritime Provinces, is headquarters of the 
Atlantic Region of the Canadian National Railways. 
* * x 

The Security Sectional Arch for the locomotive firebox 
improves fuel economy on any locomotive. It has had a 
major influence in firebox design of large modern power 
and is essential to their successful operation. 


AMERICAN ARCH CO. 
INCORPORATED 
Locomotive Combustion 


i) Specialists » » » 


Joseru A. Deppe, assistant superin- 
tendent of the car department, has been 
appointed superintendent of the car de- 
partment, with headquarters also as before 
at Milwaukee, to succeed K. F. Nystrom. 


Kart F. Nystrom, superintendent of 
the car department of the Chicago, Mil- 
waukee, St. Paul & Pacific, has been ap- 
pointed mechanical assistant to the chief 
operating officer, with headquarters as be- 
fore at Milwaukee, Wis. 


OTTO JABELMANN, assistant general su- 
perintendent of motive power and machin- 
ery of the Union Pacific, with headquar- 
ters at Omaha, Neb., has been appointed to 
the newly-created position of assistant to 
the president in charge of research. 


Lee Rosinson, assistant to the general 
superintendent of motive power of the Il- 
linois Central at Chicago, has been ap- 
pointed superintendent of equipment, fol- 
lowing a change in the title of F. R. 
Mays from general superintendent of mo- 
tive power to general superintendent of 
equipment. 


Master Mechanics and 
Road Foremen 


J. H. PAINTER, master mechanic of the 
Atlantic Coast Line at Florence, S. C., has 
retired. 


Howarp P. Perry has been appointed 
master mechanic of the Lehigh & Hudson 
River, succeeding Fred Jackson, deceased. 


K. A. Cratc has been appointed travel- 
ing locomotive inspector of the Kansas 
City Southern, with headquarters at Pitts- 
burgh, Kan. Mr. Craig’s jurisdiction will 
extend over the entire line. 


R. J. MacNamanra, assistant trainmaster 
of the Monongahela division of the Penn- 
sylvania, with headquarters at Pittsburgh, 
Pa., has been appointed acting road fore- 
man of engines of the Wilkes-Barre divi- 
sion, with headquarters at Sunbury, Pa. 


Georce B. Ecker, road foreman of en- 
gines, in charge of the entire Cincinnati 
Terminal of the Baltimore & Ohio, with 
headquarters at Cincinnati, Ohio, has been 
appointed road foreman of engines, with 
headquarters at Washington, D. C. 


W. J. WisensBAuGH has been appointed 
road foreman of engines of the Cincin- 
nati sub-division of the Ohio division, and 
Louisville sub-division of the St. Louis 
division of the Baltimore & Ohio, with 
headquarters at Cincinnati, Ohio. 


V. N. Stawtey, road foreman of en- 
gines of the Chicago Great Western, has 
been appointed general road foreman of 
engines with headquarters at Oelwein, 
Iowa, to succeed T. Olson, who was ap- 
pointed master mechanic several months 
ago. 


Oscar G. Prerson, general foreman of 
the Atchison, Topeka & Santa Fe, at Ar- 
kansas City, Kan., has been promoted to 
the position of master mechanic of the 
Oklahoma and Southern Kansas divisions, 
with headquarters at Arkansas City, to 
succeed John K. Nimmo, retired. 
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W. G. Witson has been appointed mas- 
ter mechanic of the Illinois and Missouri 
divisions and the DuPo terminals of the 
St. Louis Terminal division of the Mis- 
souri-Pacific and of the Missouri-I!linois 
Railroad (a subsidiary of the Missouri 
Pacific), with headquarters at DuPo, Ill., 
to succeed W. C. Smith, who has retired. 


Cuar.tes D. SmitH, who has been ap- 
pointed master mechanic of the Port 
Arthur Division of the Canadian National, 
with headquarters at Sioux Lookout, Ont., 
as noted in the November issue of the 
Railway Mechanical Engineer, was born 
on February 23, 1888, at Creemore, Ont. 
He attended public and high schools and 
entered the service of the Canadian Pacific 
in October, 1904, as a machinist appren- 
tice at North Bay, Ont. From May, 1906, 
until May, 1907, he was a fireman on the 
Temiskaming & Northern Ontario at 
North Bay. He then became a fireman 
on the Canadian National, and in March, 
1908, an engineman. He was in passenger 
service on the Canadian National out of 
Edmonton, Alta., from 1911 until his ap- 
pointment as master mechanic at Sioux 
Lookout. 


Purchasing and Stores 


E. A. Russett, district storekeeper of 
the Canadian National at Saskatoon, Sask., 
has been transferred to Edmonton, Alta. 


J. B. Fraser, storekeeper of the Cana- 
dian National at Point St. Charles, Mont- 
real, has been appointed district store- 
keeper at Saskatoon, Sask. 


C. S. ArcyLe, district storekeeper of the 
Canadian National at Transcona, Man., 
has been appointed assistant general store- 
keeper at Winnipeg, Man. 


W. C. Howarp, chief clerk of the Cana- 
dian National at Montreal, has been ap- 
pointed storekeeper at Point St. Charles, 
succeeding J. B. Fraser. 


W. L. Oswatt, assistant works store- 
keeper of the Pennsylvania, with headquar- 
ters at Altoona, Pa., has been appointed 
works storekeeper, succeeding O. V. Dan- 
iels, deceased. 


J. C. McCaucuan, general foreman of 
stores of the Chesapeake & Ohio, at Hunt- 
ington, W. Va., has been appointed dis- 
trict storekeeper, with headquarters at 
Richmond, Va. 


B. A. Cumpea, division storekeeper of 
the Chesapeake & Ohjo at Clifton Forge, 
Va., has been appointed general foreman 
of stores at Huntington, W. Va. 


C. S. Jones, district material supervisor 
of the Southern Pacific at West Oakland, 
Calif., has been appointed division store- 
keeper, with headquarters at Portland, 
Ore., to succeed J. F. McAuley, deceased. 


S. A. Hayven, general storekeeper of 
the Missouri-Kansas-Texas, with head- 
quarters at Parsons, Kan., has been pro- 
moted to assistant purchasing agent and 
general storekeeper, with headquarters at 
St. Louis, Mo. 


J. B. Noyes, general storekeeper of the 
Minneapolis, St. Paul & Sault Ste. Marie, 
has been appointed assistant purchasing 
agent and general storekeeper, with offices 
at Shoreham (Minneapolis), Minn. 


G. W. LeicH, purchasing agent of the 
Minneapolis, St. Paul & Sault Ste. Marie, 
the Duluth, South Shore & Atlantic and 
the Mineral Range, has been appointed 
purchasing agent and general storekeeper 
of these roads, with offices at Shoreham 
(Minneapolis), Minn. 


Car Department 


J. F. Moncer, general foreman of the 
car department of the Illinois Central at 
Chicago, has been appointed car shop 
superintendent at Chicago, succeeding J. 
M. Brophy. 


J. M. Bropuy, car shop superintendent 
of the Illinois Central at Chicago, has 
been appointed superintendent of the car 
department, with headquarters at Chicago. 
Mr. Brophy has been in the service of this 
company for more than 24 years. During 
the early years of this period he served as 
a car-repair inspector, air-brake inspector 
and assistant foreman at Ft. Dodge, Iowa, 


J. M. Brophy 
and Waterloo. In June, 1916, he was trans- 


ferred to Paducah, Ky. From August, 
1917, to March, 1919, he was in the service 
of the United States Army, returning to 
the Illinois Central after the war as an 
inspector, serving at Paducah and Owens- 
boro, Ky. In May, 1921, Mr. Brophy was 
appointed coach foreman at Louisville, Ky., 
and in December, 1928, became general car 
foreman at the same point. After a year 
in the latter capacity he was assigned to 
a similar position at the Burnside shops, 
Chicago, where he served until March, 
1934, when he was appointed car shop 
superintendent. 


Shop and Enginehouse 


J. McALutstEr, supervisor shop machin- 
ery and tools of the New York Central at 
West Albany, N. Y., has retired. 


Obituary 


J. J. Macrnn, superintendent of motive 
power of the New York, Chicago & St. 
Louis, with headquarters at Cleveland, 
Ohio, died on November 13. 
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ASK US ABOUT: 


Cleaning Diesel water jackets 
and radiators 
e 
Cleaning air compressors 
o 
Washing exterior and interior 
of coaches 
e 
Back shop tank cleaning 
° 
Cleaning air-conditioning 
equipment, filters, refrigerat- 
ing units 
. 
Ẹ E 3 Washing streamliners 
r your 3 Char . e 
cleanin’ Stripping paint 
o 
Steam cleaning running gear 
e 
Cleaning and deodorizing 
freight cars. 


OAKITE 


RAILWAY SERVICE DIVISION 


OAKITE PRODUCTS, INC. 46 Thames St. NEW YORK, N. Y. 
Branch Offices and Representatives in AIl Principal Cities of the U. S. 


Vor. 111 No. 12 


Published monthly by Simmons-Boardman Publishing Corporation, 1309 Noble Street, Philadelphia, Pa. Entered as second class matter, 
April 3, 1933, at the Post Office at Philadelphia, Pa., under the act of March 3, 1879. Subscription price, $3.00 for one year, U. S. 
and Canada. Single copies, 35 cents, 


RAILROAD 


The same Diesel Engine that is performing 
= so reliably in the high speed streamlined 
- trains is used in GM Diesel Switchers. 


CONOMICAL TO OPERATE — GM 600 H.P. 100- 
ton Diesel Switchers are operating at an hourly fuel 
cost as low as 18 cents — approximately 80 per 

cent less than for a comparable steam engine. 


ECONOMICAL TO MAINTAIN —The Diesel Engine — 
the heart of the power plant — is especially designed for 
railway service. Individual injection units for each cylin- 
der, uniflow 2-cycle with scavenging blower, a reliable 
pressure lubrication system — all of which contribute to 
dependable and economical performance. Furthermore, 
engine compactness permits maximum accessibility and 
simplifies inspections and running repairs. 


ECONOMICAL TO SERVICE— GM Diesel Switchers 
frequently operate an entire week without refueling. 
Sanding is generally done during daily inspection. There 
is no expense or loss of engine-hours for taking water, 
ash pit cleaning or boiler washing. 


ELECTRO -MOTIVE CORPORATION 
SUBSIDIARY OF GENERAL MOTORS 


LA GRANGE, ILLINOIS, U.S.A. 


| 
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OUTSTANDING PERFORMANCE 


et. 
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SEABOARD AIR LINE 


locomotives in 1935 
more in 1937 


THE BALDWIN LOCOMOTIVE 
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GETS REPEAT ORDER 


— a 


RAILWAY 


For more than two years, the first five locomotives, class R-1, have’ 
been operating in regular scheduled freight service on the 254-mile 
run between Richmond and Hamlet. They have also been used 
successfully to handle heavy passenger trains at high speed. 


The proof of their efficiency lies in the repeat order for five 
locomotives, class R-2, which are practically duplicates. These are 
now going into the same service. 


lt takes Modern Locomotives to make money these days! 


WORKS +++ PHILADELPHIA 


ET — 
i 1 ii ii 


_All these Profitable 
Advantages with no 
increase in cost per ton 


of capacity 


Lightweight COR-TEN freight car con- 
struction will do this: 


It will reduce weight substantially 
without loss of strength, safety or 
durability. 


It will trim off three to five tons of 
excess weight per car and provide 
equivalent payload capacity. 


It will save an average of $18 per 
year in-hauling costs for every ton it 
` eliminates. 


Because lighter cars can carry more 
load, it will reduce the number of 
oars needed . .. it will decrease the 
number of trains required. 


All of these advantages are now ayail- 
able when you build of U-S:S COR-TEN. » 


costs no More 


RIGINALLY the price of U-S:S COR-TEN was twice that of 

plain copper steel. Despite this, 23 railroads applied COR- 
TEN in over 10,000 cars. They figured that even at the higher 
initial cost, lightweight freight equipment would prove its ulti- 
mate economy. 

But there were skeptics, too. Yet even the most skeptical 
agreed that substantial savings would be effected when such light- 
weight equipment could be built without adding to construction 
costs. That time has now arrived. 

Now, a car of lightweight COR-TEN equipment costs little 
more than similar construction of plain copper steel and, when the 
comparison is based on cost per ton of capacity, the COR-TEN 
equipment is sometimes even less expensive. 

If you wish a study made of your equipment designs, make 
your desires known to the nearest district sales office of a subsid- 
iary company, or to the Railroad Research Bureau, United States 
Steel Corporation Subsidiaries, Frick Building, Pittsburgh, Pa. 


US'S HIGH TENSILE STEELS 


AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 
UNITED STATES STEEL PRODUCTS COMPANY, New York, Export Distributors 


UN DRED SPATES STEEL 
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ee T AM GOING to try to tell you, in my own 
words, of an epoch-making event in 
railway air conditioning. It happened on 
August 15, 1937. And it concerns a small 
but far-sighted and aggressive railroad... 
the Bangor and Aroostook, operating be- 
tween Bangor and Van Buren, Maine. 

“On this memorable day in August, the 
luxuridus ‘Aroostook Flyer’ was christened 
and made its first exhibition run. I say 
memorable, for this new train not only 
contained the most modern of railway air 
conditioning systems available but incor- 
porated, in addition, ultra-violet ray equip- 
ment for sterilizing the air as a protection 
against bacteria and other micro-organisms 
expelled by passengers. 

“The Aroostook Flyer consists of five cars, 
all air conditioned. There are two coaches 
and three combination coach and buffet 
cars. All cars are equipped with Sturtevant 
‘Railvane’ Spray Type Air Conditioning 
Units, which represent a distinct advance 
over the conventional designs in other cars 
in service today. Ice is the source of refrig- 
eration. 

“This system: (1) Cools, dehumidifies, 
filters, washes, sterilizes, and distributes the 
air—in the summertime; (2) Heats, filters, 
sterilizes and distributes the air—in the 
wintertime. 

“I have traveled on this train a number 
of times and have carefully observed con- 
ditions within the cars under a wide variety 
of passenger loads and outside weather con- 
ditions. I have returned from these trips 
enthusiastic about the performance of the 
system, and the officials of the railroad are 
just as enthusiastic as I am. 
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S. M. ANDERSON, STURTEVANT RESEARCH ENGINEER 
GIVES FIRST HAND ACCOUNT OF SYSTEM AND RESULTS 


DECEMBER, 


ULTRA-VIOLET RAY sterilization—‘‘shockless’’ cool air— 


complete elimination of odors—stability of control—a few of 


many features on Bangor and Aroostook ‘‘Flyer’’! 


“At all times the air in the cars had a 
fresh, pleasing, mellow quality that evoked 
the praise of passengers. There is no sensa- 
tion of sharp-cold and shock on entering a 
car from the hot, humid outside atmosphere. 

“There is complete absence of odors and 
staleness in the air. This will be true in the 
wintertime, too, for main cooling coils are 
entirely omitted. 

“The ability of the spray system to act as 
a stabilizing influence on temperature and 
humidity, and the stability of control which 
the spray units make possible, are among 
other very important advantages. 

“The purpose of the ultra-violet ray is 
to free the air of the car from the objection- 
able micro-organisms expelled by the pas- 
sengers. The ultra-violet sterilizer is lo- 
cated directly over the re-circulated air in- 
take grille, and its effect is to disinfect the 
conditioned air. The ultimate hygienic effect, 
therefore, is the same as would be accom- 
plished by replacing the recirculated air in 
the car with substantially the same volume 
of outside air. 

“This ultra-violet ray equipment is op- 


TIHANG 
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~ 


erated only during the wintertime. During 
the summer, when the sprays are used, the 
washer exerts a similar effect. When the air 
is thoroughly washed in a deluge of highly 
atomized water in the spray chambers, it is 
freed from bacteria in much the same man- 
ner that rain frees outdoor air from pollens 
or other particles. 

“The air purification design was developed 
last year with the aid of the consulting 
services of W. F. Wells and M. W. Wells 
of the University of Pennsylvania. It ap- 
plies the hygienic principles established by 
their fundamental researches to the air con- 
ditioning technique developed by the B. F. 
Sturtevant Co. 

“It is my prediction, as well as the belief 
of my company, that this spray type air con- 
ditioning system with ultra-violet ray ster- 
ilization, will receive the endorsement of 
railroads everywhere.” 


EPEN 


Research Engineer 
B. F. STURTEVANT CO. 
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ADVANTAGES OF STURTEVANT SPRAY 


TYPE UNITS WITH ULTRA-VIOLET RAY 


When Sturtevant ‘‘Railvane’’ Spray Type Units are 
used in connection with ice, Freon, or steam jet systems, 
all the advantages of standard air conditioning are 
made available— plus the additional advantages of: 


1 


2 
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Mellowed air—no sensation of sharp-cold and shock to pas- 
sengers. 


Elimination of dust and odors from air in the summertime, 
by washing. 

No odors in the wintertime from offensive accumulations on 
cooling surface, since main cooling coils are entirely omitted. 


If desired, the spray units can be used in mild or hot, dry, 
dusty weather as Evaporative Coolers—to freshen and cool 
the car with 100% washed outside air without the use of 
refrigeration. Therefore, operating costs are reduced. 


Sprays, when in operation, not only free the air of dust, but 
also remove bacteria and other micro-organisms. 

In the winter, when the sprays are shut down, ultra-violet rays 
having great sterilizing power are substituted for the sprays 
as protection against bacteria and other micro-organisms. 


Water sprays humidify without window condensation. 


Water sprays act as stabilizing influence on temperature and 
humidity, regardless of passenger load and other heat load 
influences. 

Uncertainty of temperature and humidity conditions, ordi- 
narily caused by laxity in making Proper control settings, 
greatly reduced. 


Only slightly higher in cost over conventional coil type units. 


TRADE 


B.F F. STURTEVANT COMPANY, HYDE PARK, BOSTON, MASS. 


Branches in 40 Cities + B.F. Sturtevant Company of Canada, Ltd. gas Toronto, Montreal 


Interior and exterior views of Bangor and Aroostook coach, 


te 
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Sturtevant "Railvane” Spray Type Air-Conditioning Unit. 


Sturtevant “ Railvane” Units or 

Systems are used by 37 railroads. 

Railvane” Air Conditioning is 

protected by 30 issued patenis and 
other patents pending. 


MARK 
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Again, it has been necessary to increase 
capacity to meet the rapidly growing demand 
for ELECTRUNITE Boiler Tubes. Another, 
larger, controlled atmosphere annealing 
furnace has been added. The end of the finish- 
ing building built in 1936 has been removed 
and the building increased in length. New 
welding equipment has been installed. And 
even with this increase in capacity, every 
unit must operate at full time to keep pace 
with orders. 

There must be a reason... and this is it: 
Only by cold forming, electric resistance 
welding and controlled atmosphere anneal- 
ing is it possible to produce boiler tubes with 
the unequaled consistent uniformity that 
makes ELECTRUNITE Boiler Tubes safe, 
sound and economical. 

Let us tell you more about ELECTRU- 
NITE Boiler, Condenser, Heat Exchanger 
and Air Preheater Tubes. 


CORPORATION 


Steel and Tubes, 7c 


WORLD'S LARGEST PRODUCER OF ELECTRICALLY WELDED TUBING 


CLEVELAND .... OHIO 


When writing Steel and Tubes for further information, please address Dept. RG 
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Two tires in one compartment of the oven 


90-kw tire-expanding oven used 
in the plant of a leading locomo- 
tive builder 


Trailer wheel being lowered into 
one compartment of the oven 
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REVENUE MILES FROM YOUR 


TRAILER TIRES 


T’s no wonder that extensive shelling of 

treads often occurs on the trailer tires of 
fast, heavy locomotives. The wearing condi- 
tions are severe! 


To reduce excessive shelling, many roads are 
adding strength to the tire metal by the tem- 
pering and quenching process. When such 

“ tires are heated for application to the wheel 
centers, special precautions must be taken to 
preserve the characteristics of the heat-treated 
metal. Since destructive temperatures occur 
before visible red heat, a method of accurately 
controlled tire heating must be used in the 
subvisible range. 


G-E Oven in a Locomotive Plant 
When a railroad specifies heat-treated trailer 
tires, one progressive locomotive builder 
protects the customer’s original investment 
by using a G-E electric tire-expanding oven 
of the two-compartment, box type. Each 
compartment holds two tires and is equipped 
with individual thermostatic control for 
500 F, plus or minus 10 degrees. One hour per 
inch of thickness provides a uniform 
heat up to the desired temperature. 
Once the desired temperature is at- 
tained, the accurate thermostatic 
control and the well-insulated case 


ELEC 


[ 
| 
| G-E Electric Ovens Expand the 
| 

Tires for Fitting without 
Destroying Any of the Metal 


Characteristics 


combine to hold the heat indefinitely at little 
added power consumption. 


In Your Own Wheel Shop 

When your old trailer tires wear out, why not 
be as exacting in your replacement work as 
the locomotive builder? A G-E oven installed 
in your shop will eliminate the guesswork in 
the heating of tires. Its accuracy of heat con- 
trol will assure complete retention of the 
properties gained from the heat treatment, 
and will prevent the setting up of mechanical 
stresses in the metal. Your plain carbon-steel 
tires for driving wheels, though not so exact- 
ing in temperature requirements, can be heated 
uniformly in the same oven. 


In its 20 years of experience as a builder and 
user of electric heat-treating equipment, Gen- 
eral Electric has solved for its customers and 
for itself many perplexing problems of design 
and operation. This experience is incorporated 
into the G-E electric oven to give 
you years of trouble-free, economical 
service. For added information, 
write General Electric Company, 
Schenectady, New York. 


T RIC 
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Machining operation on driving unit involving multiple diameters. Material: Forging S.A.E. 4640, Brinell 
187-207. Operations: Chamfer 1.D. 4.429" with V-R, Grade E, (A in photograph) 
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Photo. Courtesy Buick Motor Com 


diameter (.740"-.790") with H.S. Steel (B in photograph). Performance of V-R, Grade F: 


Tool Material 


V-R Grade E 


Every shop man knows the problem in- 
volved in machining multiple diameters in 
a single operation. 

Here, again, Vascoloy-Ramet, the tan- 
talum carbide tool material, demonstrates 
its superiority as a time and money saver, 
by its efficient operation at the high speed 
(340 S.F.M.) on the 4.429” diameter 
necessitated by a satisfactory boring speed 
on the .740” diameter. 

Produced in 17 standard grades of 
different tantalum carbide content, 


VASCOLOY - RAMET 


... The TANTALUM CARBIDE TOOL MATERIAL... 


Depth of 


0035 l É d 


Pieces 
per Grind 


340 S.F.M. 


strength and hardness, V-R alone covers 
the entire range of machinable materials 
and machining needs. 

It is unrivaled in the machining of all 
steels from the softest to the toughest 
alloys. Its performance on cast iron, semi- 
steel and non-ferrous metals is exceptional. 

“A Grade for Every Use” may be the 
solution to the machining problems in your 
plant. Send for the V-R Catalog price list. 
VANADIUM -ALLOYS STEEL CO. 


VascoLoy-R «met Division, NorTH CHICAGO, ILL. 


A GRADE FOR EVERY USE 


while boring double 
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VASCOLOY-RAMET 
BLANKS 


Vascoloy-Ramet is 
available in threeforms, 
(a) completely finished 
tools, (b) milled and 
brazed tools, and (c) 
blanks. V-R blanks are 
furnished in 5 stand- 
ard styles and in sizes 
to meet every require- 
ment. To make tools 
with V-R blanks is a 
simple operation, fully 
described in a new in- 
struction booklet, avail- 
able free—upon request. 


Pittsburgh . -.... Pa 
Latrobe........ Pa 
New York... ... N.Y 
Springfield . . . . . Mass 
Boston ....... Mass. 
Providence. ..... R.L 
Cincinnati. ..... Ohio 
Cleveland ..... Ohio 
Detroit. ...... Mich 
Chicago ........ Ill 
St. Louis... 2... Mo 
Buffalo... 2... N.Y 
Philadelphia ..... Pa. 
Newark ....... N.J. 
Knoxville. ..... Tenn. 
Los Angeles... .. Calif. 


San Francisco .. . . Calif. 
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3 NEW ant Turret Lathes 


o Shatter Production Records 
TWO More To Be Installed 


T the time the photographs were taken the fourth unit was 
almost ready for operation. The fifth J. & L. was in a 
car on the shop tracks. 
These five, modern, cost cutting J. & L. Turret Lathes will 
replace 13 obsolete units in one large Eastern railway shop. 


Production records for the three units illustrated below show a 
O reduction of approximately 60% over former methods. 

These units are in service only one month. Top left view shows 
a 4” J. & L. Flat Turret Lathe machining a 6” x 5” x 4” Driver 
Brake Bushing. Bottom left, a #8D Universal Turret Lathe 
knocking out 144” x 8” Spring Hanger Bolts in 5 min. and 
20 sec. The third J. & L. is machining 34” x 41” boiler studs 
at the rate of 28 to 30 per hour—threaded on both ends, of 
course. All units are equipped with J. & L. Die Heads. 


Why not ask J. & L. engineers to make a survey of your shop? 
Their recommendations will show the way to a quick refunding 
modernization program. 


JONES & LAMSON MACHINE CO. 
SPRINGFIELD, VERMONT 
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MAXIMUM RESUL 
at MINIMUM COS 


PNEUMATIC TOOL 


HE powerful Ingersoll-Rand Impact 

Wrench is a “wow” in removing frozen 
staybolt caps and corroded nuts—gets ‘em 
when other wrenches fail. 


The I-R Safety Air Hoist equipped with 
automatic up and down stops assures safety 
to operators and helps to speed up shop 
operations. 


The I-R chipping, calking and scaling ham- 
mers are light in weight, fast running an 
high powered, producing better work with 
less fatigue. 


When your shop is equipped with low air 
consumption Ingersoll-Rand ne matic 
Tools, you are assured of better work ai 
saving in time in every operation. — 
cost-cutting tools are proving their y 
every day in hundreds of railro 

through the country. Let us. send y 
particulars. 


Atlanta Denver Kn 


=e Ingersoll-Rand | = 


Butte Hartford 
11 BROADWAY, NEW YORK CITY 
Cleveland Kansas City 


Chicago Houston 
Dallas 537-8 


s ne t & a ; 
The part we cant show in our catalogue 
You who know machinery expect modern design and fine materials in a 


Warner & Swasey Turret Lathe. We scarcely need mention them. But there 


is something far more important—something difficult to describe — that 
only those who have used Warner & Swaseys can evaluate. That is the 
character built into these machines; a character that pays big dividends 
to the turret lathe user. 


For 57 years we have believed that our customer has the right to more 


profit out of our machine than we have. We believe 
you must be entirely satisfied with your purchase — not 


only while the machine is new but for years. We believe 


that unless our product fills an actual need in your 
plant, you should not buy it. 


furret Lathes 


These ideals do pay dividends to the user, in years of 
Cleveland 


trouble-free, profitable operation, little or no upkeep, 
less down-time and scrap loss, greater output, greater 


accuracy, less effort for operators. These are the divi- 
dends of character in a turret lathe. 


CAN TURN IT BETTER, FASTER, FOR LESS—WITH A WARNER & SWASE 
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Railroad managements and 
engineers, for more than a third 
of a century, have relied on 
“A.W.” Rolled Steel Floor Plate 
to guard crews and passengers 
against thedangers of slipping. 


The Norfolk & Western Rail- 

road applied “A.W.” Super- 

Diamond Floor Plate to the 

walkways and brake steps of 

their modern Cement Type 

Hopper Cars, one of which is 

shown in the accompanying 

Photograph. In the construc- 

tion of the roof, longitudinal 

and latitudinal walkways are 

incorporated as part of the 

roof sheeting. Incidentally this 

roof construction is covered 

by K. & F. Patent number 

2,072,171. While safety was 

the first objective in adopting 

“A.W.” Floor Plate, the net per 

car saving which results from 

this type of roof, was of course 

an important consideration. The “A.W.” Floor Plate pot- 
tern chosen by the Norfolk & 
Western Railroad is “A. W.” 
Super-Diamond —here shown 
in actual size. 


Write for new literature, compiled 
especially for Railroad Officials and 
Engineers, illustrating five “A. W 
Floor Plate patterns and giving 
detailed engineering data 


STEEL C0. 


CONSHOHOCKEN, PA. 


Branches: Philadelphia, New York, Boston, Detroit, Los Angeles, San Francisco, Seattle, Houston 


111 YEARS‘ IRON AND STEEL MAKING EXPERIENCE 
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\m a publication's Central West- 

| Manager: 

What Makes Main Street?’ ... is 
of the most outstanding and 
e ways of telling a story on 
that has ever been presented.” 


m the Vice-President of national 
e publication: 
innovation towards the ‘lighter 
'.. . made me read thirstily 
cover to cover.” 


m an Editor who admits he's 
servative: 


Pre sure we have never seen a 

f machines so attractively de- 
hed and displayed .. . we are 
ly in accord with your attempt 
nect a bit of lightness into the 
Ationally staid and stuffy selling 
? of the machine tool industry.” 


D 


VE BLUSH... buz we like i£ / 


St te Ao E a O 
Une a Vly 
(Sele 


From Director of copy and plans 
of one of America's largest steel 
mills: 


“Sincerely, it is the finest piece of 
advertising that has crossed my desk 
this year.” 


From still another Editor: 


“It commands instant attention... 
I was immediately attracted by the 
story and with the colored pictures 
depicting Main Street.” 


From Editor of a leading trade 
paper: 

“I interrupted a very busy day and 
spent half an hour going through it 
page by page.” 
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Drive Rail Lag Screws 


FASTE -AT LOWER COST 


DRIVING RAIL 
LAG SCREWS with 
a battery of Black & 
Decker No. 81 Lag 
Screw Drivers, for 
anchoring tie - plates 
firmly to cross - ties 
to prevent creeping. 


On THE RIGHT—OF=—WAY and in the complete line of Portable Electric Tools—for use on 
round-house, in the shops and on construction jobs— standard AC and DC Voltages for all types of railway 
Black & Decker Portable Electric Tools are cutting use. Ask your Black & Decker Jobber or write for 
costs and speeding up construction, maintenance and details today. The Black & Decker Mfg. Co., 747 
repair operations. Black & Decker manufactures a Pennsylvania Avenue, Towson, Maryland. 


Yack & Decker 


World’s Largest Manufacturer of 
PORTABLE ELECTRIC TOOLS 


— 


RZANI 5 
ÈBLACK & DECKER 5 
— TM 


REE 
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IN MANUFACTURING DRILLS AND REAMERS 


* Drilling a drawbar cor- 
rectly takes a well-trained 
mechanic and an equally de- 
pendable tool in the spindle. 


* There’s where “Cleveland” 
Twist Drills come in—there, 
and in many other important 
operations that govern the 
power, speed and safety of 
engines that pull trains. 


TRUCK PEDESTAL - BRASS TE 
DRILLING OPERATION BUT f 


I FEI Aan oS ALE =)" I 
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* In their outstanding pro- 
grams of modernizing for 
better, faster and lower-cost 
transportation of passen- 
gers and freight, many im- 
portant roads have bought 
heavily of “Cleveland” Tools 
to reduce costs at the logical 
beginning point. 

* If you are not already 
using “Cleveland” Tools, why 
not set them to work on one 
of your toughest jobs? A 
Representative from nearby 
will gladly cooperate. 


TWIST DRILL 


COMPAN Y 

1242 EAST 49" STREET 

CLEVELAND 
TRADE MARK REG. U S PAT OFF AND FOREIGN COUNTRIES 


30 READE ST. NEW YORK 9 NORTH JEFFERSON ST. CHICAGO 654 HOWARD ST. SAN FRANCISCO 
6515 SECOND BLVD., DETROIT LONDON - E. P. BARRUS, LTD.- 35-36-37 UPPER THAMES ST. E.C.4 


CLEVELAND” DISTRIBUTORS EVERYWHERE ARE READY TO SERVE YOU 
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CAR SUBMERGED BY RAGING 
RIVER -FINISH UNDAMAGED 


Flood Disaster Gives Dramatic Proof 


of Durability of “DUCO” and “DULUX” 


RECEDING WATERS REVEAL FINISH 
STILL IN PERFECT CONDITION 


OR a while last spring, this street 
car turned submarine. The 
swollen Ohio completely buried it 
under churning water at Cincinnati. 
It stayed completely submerged 
during the entire flood period, ex- 
posed to a merciless attack of rush- 


ing debris, mud, and water saturated 
with the acids, gasoline, oils, dirt 
and corrosive matter that always ac- 
company floods. 

When the waters receded, the fin- 
ishes on this car, and all the other 
equipment of the Cincinnati Street 


bakeries 
**DUCO"' AND ''DULUX'"' ARE REGISTERED TRADE MARKS OF E. I. DU PONT DE NEMOURS & CO., INC, 


TRANSPORTATION 


Railway Company finished with 
Du Pont DUCO and DULUX, were 
found to be in perfect condition, in 
spite of this extreme punishment. 
The steel portions of the exterior of 
this car are finished in DUCO; the 
exterior wooden parts and the in- 
terior in DULUX. í 

This amazing example of paint 
durability is dramatic proof of the 
way Du Pont Transportation Fin- 
ishes are saving money for so many 
modern roads. They keep their fine 
appearance so much longer, they 
stand up so magnificently under 
hard service and exposure to every 
kind of weather, that they cut ex- 
pensive repairs and repaintings down 
to the minimum. t 

A Du Pont representative will be 
glad to give you complete informa- 
tion about these better-looking, 
longer-lasting, lower-cost finishes for 
every transportation purpose. E. I. 
du Pont de Nemours & Co., Inc., 
Finishes Division, Wilmington, Del. 
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J&L SEAMLESS BOILER TUBES 
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roll-in faster and save you money; 
they are stronger and more ductile 


With J&L Seamless Boiler Tubes, 
you.can speed up your tubing 
Operations . . . save time and 
money . . . turn out better work- 
manship. And your customers 
will appreciate the better quality 
.. the greater strength and safety 
. the longer service life of 
J&L Seamless Boiler Tubes. 
Jones & Laughlin Seamless 
Boiler Tubes are made of high 
. especially se- 
There 


no weak spots. 


quality steel . 
lected for the purpose. 
are no welds... 
The forging action which char- 
acterizes the exclusive Jones & 
Laughlin method of manufacture 


increases the density of the metal 
.. develops extra strength, safety, 
toughness and ductility. 

Save money with J&L Seam- 
less Boiler Tubes. Turn out better 
work in less time, at lower cost. 
Make your boilers more salable, 
with longer service life for your 
customers. Specify J&L... for 
greater customer satisfaction and 


increased profits. 
x * * 


A special bulletin on Jones & Laughlin 
Seamless Boiler Tubes will be sent 
on request. Write today, on your 
business letterhead, for your copy. 


JONES & LAUGHLIN STEEL CORPORATION 
PITTSBURGH. PENNSYLVANIA 
MAKERS OF HIGH QUALITY IRON AND STEEL PRODUCTS SINCE 1850 
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Merry Christmas! 
Happy Mew Year! 


What a happy arrangement, to have Christmas just before 
New Year’s Day! Christmas is the time to “square 
accounts” for the year so nearly gone. Disappointments 
and discouragements are swept away by the flood tide 
of Good Cheer at Christmas. It brings new Hope and 
Confidence for the New Year. 


This festival of Good-Will gives us occasion to express 


gratitude for countless friendships, and for the many 


opportunities given us to serve. May the New Year 


bring Peace, Happiness and Abundance to all! 


The 7. L, Ford Company 


WYANDOTTE ° MICHIGAN 


PRODUCTS 
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Barber Stabilized Truck, 
Non Lateral Design, Using 
Standard Side Frame. 


__ Vertical oscillation of bolster 
springs causes destructive 
bouncing action. The resulting dam- 
age, particularly to perishable com- 
modities, annually costs large sums in 
damage claims—car maintenance is 


higher—safety decreased. 


1\\_ Wear 
\\ plate 
ry \\Y 


Frichon wedge casting -..-- 


r-\\ Side Springs ie 
TN: Bolster springs... 
SS 


Universal type 
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— Barber Stabilized Trucks posi- 
tively control bouncing. 
Spring movement is dampened in 
proportion to car load—increased 
spring capacity provided when most 
needed — springs never go solid, 


therefore breakage is eliminated. 


3— Mechanically rugged — sim- 

ple. Friction members act 
against wear plates on columns, 
eliminating all looseness be- 
tween bolsters and columns — 
making higher speeds safer. Only 
slight change required in bolster 
design. For use with or without 
spring planks. 


we 
S$ 


Side springs 


— 


T — Creco 4- 


2 — == 


spring plate 


70 sq. inches of 
friction surface 


L$ Bracket for 


@ OVER 10,000 Car Sets 
of Stabilized Trucks in 
Service on 24 Railroads 
and Private Car Lines. 


STANDARD CAR TRUCK COMPANY 


332 SOUTH MICHIGAN AVENUE 


CHICAGO, ILLINOIS 


28 RAILWAY MECHANICAL ENGINEER DeceMBeER, 1937 


E Railway 
anical aaa 


bA 


' RING the comi i ; 
ne tat Dy citcen will set tosetas requledy sangeet 
5: gineer —not in person—but through the pages of Railway 


Mechanical Engineer. 


These impersonal ‘‘meetings”’ are highly valued, and 
mighty well "attended" . . . as shown by the fact 
that practically every important mechanical officer 
on the Class | railroads is a subscriber or regular 
reader of Railway Mechanical Engineer. As 
the onlyf publication devoted exclusively to the 
interests of mechanical officers, Railway Mechan- 
ical Engineer has become an accepted part of 
mechanical department activity. In fact, it is the 
recognized source of current information on im- 
proved methods, modern equipment, appliances 
and materials. 


Through the advertising pages, manufacturers can 
“attend” the monthly ‘‘get-togethers” in Railway 
Mechanical Engineer, with the assurance of a 
real welcome on the part of railway men... for the 
advertising pages are widely recognized and used 
as a valuable source of up-to-date information on 
specific products. 


The advertising pages of Railway Mechanical 
Engineer not only aid mechanical officers -in 
selecting materials and equipment to the best ad- 
vantage, but enable manufacturers to build for their 
products the widespread recognition and accep- 
tance that are essential to effective jrailway selling. 


Railway 
-Mechanical Engineer 


FOUNDED IN 1832 
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The Solution 


to Wintertime 


Journal Box 
Lubrication 


< 


FELPAX LUBRICATOR 


ERE is a virgin wool lubricator that still shows absolutely no glazing after 134 years’ regular serv- 
ice on locomotive tenders and 1 year on passenger equipment of Class I Railroads operating in 
most extreme northwest winter conditions. Needs no inspection from one wheel change to another. 


Uses regular car oil—no waste grabs or wipes No freezing to journal or shifting at coldest pass- 
possible. enger layovers. Usual remaining ice and snow in 
Permanently locked in position—no shifting pos- box does not interfere. 

sible. Operates equally well on diner, baggage, passenger 
Simple, foolproof. Removed sectionally in a few car or tender in coldest winter or hottest summer. 
minutes anywhere without jacking—cellar packer To re-brass simply raise and lower journal box 
can install and service—no wheel change problem. without molesting lubricator in any way. 


Can be installed in winter time, outside. Pays for itself—increases bearing life—uses less oil. 
No hot-box delay. Eliminates necessity of frequent wintertime repacking. 


We would welcome an opportunity to co-operate in the solution of your cold weather problems—write us.° 


MILLER FELPAX COMPANY 
WINONA MINNESOTA 
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FASTENINGS THAT HOLD IN 


...assure you of ample security as well as 


ECONOMY in car repair and construction work 


Fastenings in the Stout Impact Re- 
corder meet with severe shocks and 
impacts that would loosen most 
ordinary assembly devices in a 
hurry. That is why the Stout Re- 
corder Company uses Parker-Kalon 
Hardened Self-tapping Screws to 
assemble this instrument which is 
secured right to the floor of a jounc- 
ing freight car to measure and re- 
cord rough handling of trains. 


Famed primarily for cutting fasten- 
ing costs by eliminating tapping and 
the need for bolting and riveting in 
unhandy places, Parker-Kalon Self- 
tapping Screws also have an envi- 
able reputation for holding power. 


Frequently they are used when 
strength is the only consideration. 
Many unbiased tests prove they 
hold better under tension, shear and 
vibration than machine screws in 
tapped holes or bolts and nuts. 


Valuable Aid in Reducing Costs 
This combination of fastening se- 
curity and economy makes these 
Screws the ideal method of doing 
hundreds of fastening jobs in car 
repair and construction work. The 
chances are that you, like most 
leading roads and car builders, are 
now using them. Yet, it will pay to 
go over all your work with a Parker- 
Kalon Assembly Engineer and ex- 


PARKER-KALON diz. FASTENING DEVICE 


In construction of famous N. Y. C.” Mercury” 


tend this time and labor saving 
method wherever possible. Write 
us and we will place the knowledge 
of our engineers at your service. 


TYPES AND USES: There are types of 
Parker-Kalon Self-tapping Screws for 
assembling light and heavy gauges of metal, 
steel plate and structural shapes and for 
fastening to solid sections of metals and 
plastics. Also, for making permanent and re- 
movable fastenings. All form a thread in the 
material as they are driven intoa plain hole. 


PARKER-KALON CORPORATION 
Dept. R, 190 Varick Street, New York, N.Y. 


A HARDENED SELF-TAPPING SCREW FOR EVERY KIND OF ASSEMBLY 


SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 
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The outstanding success of TIMKEN Roller 
Bearings on American railroads is largely 
due to definite and exact knowledge of 
railroad operating conditions. For example, 
the machine shown above—one of many 
unique pieces of equipment 
in the Timken Testing Labora- 
tories—makes possible accu- 
rate comparisons of frictional 
resistance in TIMKEN Roller 
Bearings and plain brass 
bearings in pounds per ton 


at various speeds and loads. 


THE TIMKEN ROLLER BEARING 
COMPANY, CANTON, OHIO 


Manufacturers of Timken Tapered Roller Bearings for automobiles, 
motor trucks, railroad cars and locomotives and all kinds of indus- 
trial machinery; Timken Alloy Steels and Carbon and Alloy Seamless 
Tubing; Timken Rock Bits; and Timken Fuel Injection Equipment. 


We have invested hundreds of thousands 
of dollars in special research, manufactur- 
ing and testing equipment to give Amer- 
ican railroads the greatest possible bene- 
fits of railroad roller bearings and as a 
result this All-American rail- 
road bearing made by an All- 
American manufacturer is 
used in an overwhelming 
majority of modern car, lo- 
comotive and streamlined 
train developments in the 
United States. - 


TIMKEN 


TAPERED ROLLER BEARINGS 


32 RAILWAY MECHANICAL ENGINEER DecEMBER, 1937 


The Last Word in Power 


Precision and Production 
LLUSTRATION shows a new NILES 102 inch Tire 


Mill installed four months ago in a large Eastern railway 
shop. 
This unit is the last word in power, precision and produc- 
tion. It will pull any cut at the highest speeds that a 
modern cutting tool will withstand. 


Among the outstanding features are ruggedness of ma- 
chine, convenience in operating, rapid and powerful 
chucking arrangement. ' 


If you are looking for the most economical method of 
boring tires and a unit which will handle all your large 
jobs at lowest cost, be sure to investigate the New S 
Boring and Turning Mills. 


General Machinery Corporation 


NILES TOOL WORKS DIVISION 


e HAMILTON OHIO 


RETRUING CRANK PINS is a QUICK and 


SIMPLE OPERATION 
with 
UNDERWOOD PORTABLES 


HY take your badly needed locomotives out of 
service for a pin truing job? 


With an Underwood Portable Crank Pin Retruing 
Machine, you can do this work with accuracy and 
speed—right in the round house. Uncover the pin to 


be trued—adjust machine—in a few minutes the job is 
finished! 


Underwood Portables have converted what was formerly 
an expensive and time-consuming process, into a com- 
paratively simple operation. They are effecting import- 
ant economies on numerous railroads. May we send 
you our catalog? 


H. B. UNDERWOOD CORP. 
Philadelphia, Pa. 


Valve Chamber Boring 
Bars 


Cylinder Boring Bars 
Crank Pin Turning 
achines 


Air-Pump Boring Bars 
í Slide Valve Seat 
Turning Machines 
Pedestal Milling 
Machines 
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LIGHTNING FAST... because it’s 
— LIGHTER 


COMMODORE VANDERBILT 
NEW YORK CENTRAI 


t 


with a bow to NICKEL ALLOY STEELS 


i TOY 


Meet the new “Commodore 
Vanderbilt,” power plant of the 
New York Central’s Twentieth 
Century Limited. A typical ex- 
ample of the modern trend in 
design and weight reducing 
which is boosting train speeds 
to better than 100 miles per hr. 


The “Commodore’s” running gear ...the spot where the use of 
Nickel Alloy Steels saved more than 1000 pounds in the weight of 
reciprocating parts. Driving assembly shown here was designed 
by Timken and employs side and main rods that are considerably 
lighter than the customary type, but, thanks to Nickel Alloy Steels, 
very much stronger. Crossheads, pistons and piston rods are made 
of the same materials. 


Getting down to the basic facts, we offer for your 
inspection a close up of some of these reciprocating 
parts equipped with Timken bearings and made of 
Timken High Dynamic (Ni-Cr-Mo-) Steel. This Nickel 
Alloy equipment weighs 941 pounds as compared 
with 1971 pounds for standard construction. Result— 
a 30-mile per hour increase in locomotive speed and 
a decrease in “hammer blow,” promoting longer 
track life and greater endurance for vital parts. Our 
engineers are always at your service for consultation. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N. Y. 
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QUADRUPLE 


hide The 
LA “SUPERECTOR” 


STRENGTH 
is a 


VERSATILE 
WRENCH 


Williams’ ‘“SSUPERECTOR”, with its speed, 
power and instantly-reversible action, is a 
mighty handy wrench in any man’s shop. Here 
is a 24 inch ‘“‘Superector” tapping an inch and 
a quarter hole in a cylinder wall. 


The ‘“‘Superector’’, in five sizes, 24 to 53”, handles 
Hex and Square Sockets, 1 to 4-5/8” openings— 
operates on any length of bolt. Quadruple 
Pauls for double bearing and strength. Handle, 
drop-forged—not cast—to utilize the extra 
strength afforded by the pawls. 


Learn what this wrench really can do by putting 
a few on the job. Ask for literature. 


J. H. WILLIAMS & CO. 
75 Spring St., New York 


Headquarters for: Drop-Forged Wrenches (Carbon and 

Alloy), Detachable Socket Wrenches, Reversible Ratchet 

Wrenches, ‘‘C’’? Clamps, Lathe Dogs, Tool Holders, Eye 

Bolts, Hoist Hooks, Thumb Nuts and Screws, Chain 
Pipe Tongs and Vises, etc., etc., etc. 
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Woops AnTI-FRICTION 
SIDE BEARINGS 


A. A.R. 
Spec. 


for Truck Bolster 


FORGED STEEL ROLLER BEARING 


OODS Anti-Friction truck or body 

bolster bearings facilitate the free 
movement of car baal on curves, thereby 
reducing the wheel flange and rail head 
wear to a minimum and making possible 
greater train loads with less power 
consumption. 


EDWIN S. WOODS & COMPANY 
4710 W. Division Street Chicago, Ill. 


GET TOGETHER DEPARTMENT 


POSITIONS OPEN POSITIONS WANTED 


BUY 
SERVICE-TESTED CAR PARTS 
and save or spend the difference 
IRON & STEEL PRODUCTS, INC. 
Railway Exchange Chicago 


Car Parts, Freight, Passenger and 
Locomotive Equipment 


POSITION OPEN 


MEN WANTED: Young men with railroad car depart- 
ment experience, to call on mechanical department officers 
to demonstrate and install a car and engine truck specialty. 
Also to service trial and permanent installations. Salary 
and expenses. Address Box 209, RAILWAY MECHAN- 
ICAL ENGINEER, 105 West Adams St., Chicago, 


Illinois. 


Classified Advertisements—Help and Situation 
Wanted advertisements appearing in the “Get To- 
gether Department,” 10c a word an insertion. Min- 
imum charge $2.00 for each insertion. For Sale 
advertisements $10.00 a column inch. Any number 
of inches may be used. Copy must be in this office 
by the 10th of each month preceding to insure in- 
sertion in the issue. 
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NEW! ...This free bulletin 
describing “American Seamless” 
for railway service 


Rigid tubing breaks and a serious delay may result. En- 
gineering departments specify “American Seamless” be- 


7 places where it pays to use American 
Seamless Flexible Metal Tubing: 


e Equalizing reservoir 

e Air governor 

e Pneumatic relay 

e Power reverse gear 

e Steam lines on lubricator heater 

e Oil lines on mechanical or force feed 
lubricators 


. . T 

e Water level indicator be- ANAC ONDA 
j from imine 1o 

tween engine and tender 


m.ga 37499 


WASTE OF AIR POWER 


Hannifin disc type air control valves have no pack- 
ing—and no leakage or maintenance troubles. 
Simple, effective design means positive control of 
air-operated machinery, and no waste of air. 


Made in 3-way and 4-way types, hand and foot 
operated, manifold, electric and special types: 


Write for Valve Bulletin 34-M. 


HANNIFIN MANUFACTURING COMPANY 
621-631 South Kolmar Avenue, Chicago, Illinois 


ENGINEERS © DESIGNERS © MANUFACTURERS 
Pneumatic and Hydraulic Production Tool Equipment 


HANNIFIN fé VALVES 


cause their tests have proved that it is superior in rugged 
strength, vibration resistance, and long life. Write for 
new Bulletin which describes this product in detail. 


THE AMERICAN BRASS COMPANY 


WATERBURY, CONNECTICUT 


Completed 
Assembly 


and Wear Plate 


| Peer ea drop forged steel plate pre- 
vents toe, hanger eye and shoe supporting 


lug wear. Tapered splines on top and bottom of 
plate provide a tight press fit in the head. Ex- 
tended lug prevents displacement when the beam 
is assembled. 


Meets all A.A.R. specifications and is an ap- 
proved alternate standard. 

ILLINOIS RAILWAY EQUIPMENT CO. 
Railway Exchange Building Chicago 


Canadian Representatives 
Adanac Supplies Ltd. Montreal, Quebec 
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SPEED UP NUT TURNING 
with the 
FAVORITE itoe WRENCH 


WORKS ON A QUICK STRAIGHT-AHEAD 
RATCHET MOVEMENT 


EACH HEAD CAN TURN 
TWO DIFFERENT-SIZED NUTS 


EPNOUITE REVERS 


( 


< 


Sa 


TWO WRENCHES IN ONE” 


This is a great saving over Ratchet Wrenches that 
turn only one nut in each head, as it means fewer 
parts to keep on hand. 


Means greater efficiency and speed in nut turning, 
as you can use one side of head for one size nut, 
and by turning it over you can use the other side 
for a different-sized nut. 


Reverse motion instantane- 
ous by simply turning pawl. 
Opening clear through head. 
Can be used in narrow 
places. Works on a straight- 
ahead ratchet motion, and 
head does not leave nut un- 
til operation is completed. 


Send for full particulars 


GREENE, TWEED & CO. 


Sole Manufacturers 
109 DUANE ST. NEW YORK, N. Y. 


The Modern Electric Hoist 


Anti-Friction 
Bearings 


Hygualow ; <4, THE NEW 


Write for y [rrr BOUT 


Bulletin 
No. 126 


HEPARD NILE 


CRANE & HOIST CORP. 


368 SCHUYLER AVENUE, MONTOUR FALLS, N. Y. 


A COMPLETE LINE OF CRANES AND HOISTS 


Air Brake Pocket Hand Book 


By L. G` PLANK 


A -handy reference book containing 
Interstate | Commerce Commission 
Rules and American Railway Associa- 
tion Requirements Covering the In- 
my spection, Testing, Repairs, Mainten- 
HAND Book: ance and Operation of Air Brake 
Ceneta] Equipment on Locomotives and Cars, 
: - as well as the Instructions and De- 
vices Necessary to Comply with these 
Rules and Requirements; Also Tables 
and Other Useful Data. 

It is clearly written, printed in large 
readable type and has many ready ref- 
erence tables. 

1929. 262 pages, 16 illustrations, 65 
tables, index, 4 x 6 inches, flexible binding. $2.00. 


AIR'BRAKE | 


POCKET 


ky 


Supplement 


The Supplement includes all changes made by A.A.R. re- 
quirements for the maintenance of brake and train air sig- 
nal equipment on freight and passenger cars since 1929, 
It covers the new “AB” Freight Brake Equipment and 
No. 8-ET Locomotive Brake Equipment. 1937. 96 pages, 
12 illus., paper binding, $1.00. 


Money Back if Unsatisfactory 
Book Service Department 


Simmons-Boardman Publishing Corporation 
30 Church Street New York, N. Y. 
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UNIQUE DESI 


National Type B Spring-Plankless Trucks 
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ISSE} BRAKE BEAM 
SAFETY LEDGE 


NSSS BE 


Complies with all A. A. R. Specification Requirements 


T. design of National Type B Spring-Plankless Trucks includes a number of unique mechanical 
features that reduce the operating cost and maintenance of freight cars. 


The bolster and side frame springs are so arranged that they cannot shift or become lost in service. 
With this arrangement, oversolid spring protection is secured. 


The strong bolster, with integral trunnions, ties the side frames together and eliminates the spring 
plank—thus simplifying the construction of the entire truck. 


This simplified construction also includes a safer arrangement of the brake rigging, insures complete 
flexibility and allows wheels to be changed in the quickest possible time. 


Over six years of satisfactory service has established a leadership for National Type B Spring-Plankless 
Trucks that meets all modern requirements. 


NATIONAL MALLEABLE AND STEEL CASTINGS CO. 
General Offices: CLEVELAND. OHIO 


Sales Offices: New York, Philadelphia, Chicago, St. Louis, San Francisco. 
Works: Cleveland, Chicago, Indianapolis, Sharon, Pa., Melrose Park, III. 


Canadian Representatives: Railway and Power Engineering Corporation, Ltd., Toronto and Montreal 
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the Railroad 


A BUDGET 


Rising costs of labor and of materials make it increasingly 
difficult to balance the budget of railroad operation. 


@ It’s difficult to raise prices. 


@ Great increase in volume is unlikely, in view of increasing 
competition. 


@ Wage increases may continue. 


@ Buying materials of poorer quality, even at lower initial 
cost, is false economy. 


THE ONLY SOLUTION IS GREATER OPERATING EFFICIENCY! 


Of course, Ex-Cell-O can’t balance your budget. We can’t 


even promise to reduce your total cost of operation. BUT 

we offer products that will give you more miles per dollar. 

Ex-Cell-O Pins and Bushings reduce maintenance cost in ` 
= = these three ways: 

1. Reduce running repair. 


2. More mileage between shoppings. 


3. Longer life of parts to which they are applied. 
HARDENED AND 7 


If yours is not one of the 80 railroads taking advantage of 
these savings, we urge you to get in touch with your 


G R O U N D S T E E L Ex-Cell-O representative. Ex-Cell-O Corporation, 1226 


Oakman Blvd., Detroit. 


RAILROAD PINS AND BUSHINGS 
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‘A DIFFERENT BREED 


ICAT. 


OU cannot throw the manufacture of light-weight 
alloy steel forgings into the ordinary forge shop. 
They've got to be handled entirely differently. 

They're a different breed of cats’. A new manufactur- 
ing set-up is necessaty—the purchase of a wide variety 
of particular equipment becomes imperative—the train- 
ing of a special personnel essential. 


Alco has this set-up, experienced and proved competent. 


Why should a railroad make large capital expenditures to 
duplicate Alco’s facilities, train a special personnel, and 
then work it only part time? 


Alco is fully equipped in every respect to make prompt 
delivery, and economically as well as satisfactorily fulfill 


your requirements. 


150 CHURCH STREET-NEW YORK-N-Y 


Flexible Joints 


BARCO TYTAMPERS 


make available high efficiency mechan- 
ical tampers that eliminate heavy auxili- 
ary equipment, reduce operating costs, 
prevent interference in train operation, 
and are. surprisingly inexpensive to 
purchase and maintain. Standardize on 
BARCO Tytampers for efficient and 
economical tamping equipment, 


BARCO 


RAILWAY MECHANICAL ENGINEER 


GEARS. 


w N ECONOMICAL EFFICIENCY 


Type 3-V Engine 
Tender Connection 


DECEMBER, 1937 


MERICAN Railroads are setting new high standards of per- 


formance taxing mechanical equipment to new limits. 


BARCO Devices are designed and built to meet these re- 
quirements—combining satisfactory service with low cost of 
maintenance; 


BARCO MANUFACTURING CO. 
1811 W. WINNEMAC AVE. CHICAGO, ILL. 


In Canada 
THE HOLDEN CO- ERB 


Montreal — Moncton — Toronto — Winnipeg — 


Vancouver 


Power 
Reverse Gear 


BARCO 
Low Water Alarm 


Metallic Car 
Steam Heat Connection 
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Wim EFFECTIVE 
2) A. Lubrication 


WESTINGHOUSE 
AIR BRAKE COMPANY 


General Office and Works, WILMERDING, PA. 
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High Wheels—High Pressures— 
High Speeds 


POSITIVE grip on the rail and a quick get-away while 
hauling heavy trains is characteristic of modern high 
power locomotives. 
KING Sanders are a necessary adjunct to locomotives of this 
type. Due to their simplified design they deliver the desired 
amount of sand to the rail regardless of the weather. 


There are no air nozzles lying in the sand to become clogged 
or worn in KING Sanders. They require very little attention 
and are exceptionally low in maintenance. 


Lehigh Valley high- lo tive, equipped i i 
Lehigh Valley high-pressure locomotive, equipped KING Sanders may be applied to locomotives of all types, 
stems, and reverse gear pistons, and with King il | . . . 

sanders. steam, oil or electric, with money saving results. 


THE U. S. METALLIC PACKING CO. 
PHILADELPHIA PENNSYLVANIA 


Representative in Canada, Joseph Robb & Company, Limited, Montreal. 


KING PRODUCTS 


King Metallic Packing © King Mechanical Lubricator e McLain Cylinder Cock ° King Sander 
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A Maintain Your 


a \ 


lasa Locomotive 


Steam Distribution 


MULTROL =“ By Equipping Your 
Made for — a 
a —s Valve Gears with 


MCGILL 


MULTIROL 
PRECISION ROLLER BEARINGS 


One definite way to make immediate im- 
provements in the efficiency of your loco- 
motives, and at the same time make 
immediate reductions in maintenance costs 
is through the installation of McGill 
MULTIROL Bearings in your valve gear. 
These benefits are already being demon- 
strated in many locomotives right now. 


Mid oor 
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Since their introduction eight years ago, 
MULTIROL Bearings have been making 
constant alignment possible in valve gear. 
They assure permanent valve setting. They 
cut down the number of bearing replace- 
ments necessary. They reduce the time 
previously required for servicing, oiling 
and greasing. 


Find out how easily, quickly and inexpen- 
sively these improvements can be made— 
how much you can expect—and what 
others are doing through use of McGill 
MULTIROL Bearings, the original needle 


type. Write today. 


YY 


(J Walschaert Valve Gear 


THE PILLIOD COMPANY 


Railway Representatives for McGILL Precision Bearings 
FACTORY: Swanton, Ohio NEW YORK: 30 Church St. CHICAGO: 310 S. Michigan 
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Return 
on the 


Investment 


SS ee ae SS ae 
Save $200.22 on This Job 


kod 


PPLICATIONS of the Two Piece Assemblage and 
use of the Electrical Method of testing staybolts are 
effecting big savings on many roads. 


Inspection costs are reduced 80% and time at least 60%. 
Reduction of out-of-service time has resulted in additional 
economies. 


FLANNERY BOLT COMPANY 


BRIDGEVILLE, PENNA. 
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To insure the greatest 
possible homogeneity and 
Strength, the steel for 
U-S-S Frames is con- 
verted from ingots into 
slabs by two separate 
rollings. Seams and small 
surface imperfections are 
removed between rolling 
operations and sufficient 
discard is taken from 
each ingot and slab to 
secure freedom from pip- 
ing and undue segrega- 
tion. Prior to the gas cut- 
ting operation, slab is 
heated and rectified for 
flatness, then held at ap- 
proximately 400° to 600° 
F. during the entire torch- 
cutting operation and 
until placed in the nor- 
malizing furnace. 
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PRODUCT OF THE Rolling M ill bea 


U-S-S LOCOMOTIVE FRAMES 


A recent test made from the 
“cut out” material of a car- 
bon steel U-S-S_ Side 
Frame, selected at random, 
showed the following prop- 


erties :— 

NOTE. Higher physical proper- 
ties, if desired, can be obtained 
in U-S-:S Wrought -Steel Side 


frames by the use of nickel or 
vanadium alloys 


show uniform 


Only ROLLED STEEL can 
physical properties like these 


Test 


B 

AT 
AB 
BT 
BB 
CT 
CB 
DT 
DB 
E 


Torch-cut in one continuous piece from 
a solid steel slab, uniform in strength 
from end to end 


T’S the steel—wrought and rolled carbon steel with high 

and uniform physical properties throughout — that 

makes U-S-S Locomotive Frames much stronger, tougher, 
more shock-resistant. 

Rolled steel is the secret of their greater factor of safety. 
Rolled steel in this vital part of the locomotive removes the 
source of failure . . . saves shopping for cracked and failed 
frames . . . reduces maintenance costs . .. keeps your motive 
power on 1 the road available for service. 

Check over these outstanding advantages— 

Low First Cost, especially where only a few locomotives are built, 
or when cylinders or frames are renewed — because no expensive 
patterns or molds are necessary. 

Low Maintenance Charges throughout the life of the locomotive . . . 
due to the practical elimination of repairs and renewals on account of 
cracking. 

Less Weight—due to the fact that the superior physical qualities of 
rolled steel make it possible to reduce sections with safety. 

Freedom from Imperfections Throughout, absence of trapped stresses 
or blow holes assured by the inherent superiority of rolled steel 
possessing a high degree of homogeneity. 

Greater Flexibility to safely absorb shocks, impacts, weave vibration. 
Greater Margin of Safety and durability. 

Ease of Installation of part-frame sections when existing frames are 
renewed or repaired. 


When new locomotives or major repairs are under con- 
sideration, discuss these points with our engineers. 


> = > x 
Yield Point Tensile Strength yo Cent RES de re 

44530 79580 37.0 57.4 

41830 79580 33.0 58.6 

43930 79880 29.0 53.4 

44030 82280 30.0 54.7 

44530 83230 31.0 54.7 

44030 82080 31.0 56.1 

42280 83080 30.5 56.1 

43330 79880 29.0 53.4 

44480 81480 30.0 54.7 

43480 80980 29.0 53.3 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Columbia Steel Company, 


Pittsburgh 


San Francisco, 


Pacific Coast Distributors 


UNITED STATES STEEL 


Chicago 


United States Steel Products Company, New York, Export Distributors 
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LUNKENHEIMER 


A.AR. VALVES 
For 


Locomotives 


Fig. 1890 
Inside Screw 


Made in accordance with A. A. R. specifications, 
these valves also embody the quality features character- 
istic of all Lunkenheimer products. Carefully selected 
raw materials, precision workmanship and rigid testing 
procedure are reasons why Lunkenheimer A. A. R. 
Valves so successfully withstand the severity of loco- 
motive service. 


Available in inside and outside screw patterns, 


Write for your copy 


of circular No. 530. globe and angle, and with male or female inlet, union 


outlet connections. All patterns are made in both full- 
way and plug type. 


THE LUNKENHEIMER C2: 


“QUALITY "= 


Fig. 189% 
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THEY TOOK NO CHANCES 


when selecting boiler tubes 


for the New Haven’s r 
10 New Streamliners 


HESE high-speed locomotives 

are the last word in steam- 
traction design. Their construction 
means improved service, lower oper- 
ating costs, and less maintenance 
expense on the important run be- 
tween Boston and New Haven. Boiler 
tubes, superheater tubes, superheater 
flues — 100% Narionar Seamless. 
_ Builders of these locomotives gave 
Just as serious thought to the selec- 
tion of boiler tubes as they gave to 
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the selection of traction equipment. 
These men know that there can be 
no compromise with quality in the 
heart of the locomotive. Extensive 
tests confirmed their experience. And 
they selected NATIONAL Seamless. 
NaTIonaL Seamless Boiler Tubes 
are safe—they are pierced from bil- 
lets of solid steel, which means uni- 
form wall strength throughout. In 
more than 45 years of lasting, trouble- 
free service, they have proved their 
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ADVANTAGES OF NATIONAL 
SEAMLESS BOILER TUBES 


Seamless—no uncertainty about 
full wall strength in every tube. 

Higher creep strength — only 
“killed” open-hearth and electric- 
furnace steels used. 

Uniform density and soundness 

improved heat transfer charac- 
teristics. 

Exceptional ductility — every 
tube annealed from end to end 
can be bent, expanded, flanged, 
beaded, and rolled without split- 
ting or fracture. 

Thorough uniformity assured by 
careful metallurgical supervision. 

More than 45 years of satis- 
factory performance in railroad 
service. 

Comply 
specifications for 
fire-tube boilers. 


with all recognized 
water -tube or 


ability to stand up under high pres- 
sures—to minimize replacements and 
cut repair bills. 

For tubing and retubing, take a 
tip from leading locomotive builders 
— NaTIONAL Seamless Boiler Tubes. 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 


Columbia Steel Company, San Francisco. Pacific Coast Distributors > United States Steel Products Company, New York, Export Distributors 


USS 


RAILWAY MECHANICAL ENGINEER 


INDEX TO ADVERTISERS 
DECEMBER, 1937 


A 
Alan Wood Steel Co........... cc cece cece eee eee teen aS 20 
American Arch Company ...........0. 00sec eect e eee eee tee 46 
American Brass Co., The.......... 0.000 e ccc cece eee nee 35 
American Locomotive Company ................ eee eeeeeuee 47 
American Metal Hose Co.............0 0... e cece eee ee eens 35 
American Steel & Wire Co........... cece cece ee tee 8& 9 
Association of Manufacturers of Chilled Car Wheels......... 43 
B 
Baldwin Locomotive Works, The................00..0 00005 6, 7 
Barco Manufacturing Company............. 2.0.00 ee ee eee 48 
Black & Decker Manufacturing Co., The................065- 22 
Bullard Company, The............... 2... cece ee ce eee eee eee 58 
c 
Carnegie-Illinois Steel Corp. 2.0.0.0... 0.0 cc cece eee eee 8, 9, 53 
Classified Advertisements .........0 0.0.00. e cece ee eee tenes 34 
Cleveland Twist Drill Co., The.......... 0.0... ce cece eee eee 23 
Columbia Steel -Coc nesre ri anai cece eee eee 8, 9, 53, 55 
Coppus Locomotive Equipment (Co........... 2.000 cee e eee eee 37 
D 
duPont de Nemours & Co., Inc., E. lL... ce. eee 24 
E 
Editor's: Desk 2 geek cick idea ie pou ved enn id Beales EN 38 
Electro-Motive Corporation .......... 0... cece eee e cent eens 4, 5 
Ex-Cell-O Corporation . 0.0... 0.06. ccc cece eee aa die Ea 40 
F 
Flannery Bolt Company. ......ssssussssssussorusertrurrreee 52 
Ford Company, J. B., The........... 2. cece cece eee eee ees 26 
Franklin Railway Supply Co., Inc............ 2... c eee e eee 45 
G 
General Electric Co. g.4csccar eee Vora es oe ewan aanes 14, 15 
General Machinery Corp. .......... 0 eee e cece eee eee teens 32 
Greene, Tweed & Co.......... so ieta Eire EP i 36 
H 
Hannifin Manufacturing Co............. 000. cee cece ee eee eee 35 
Harbison-Walker Refractories Co............. 00 eee e cece eee 46 
Hennessy Lubricator Co........ 0... ccc cece eee eee eee e eens 37 
I 
Illinois Railway Equipment Co.......... 0.0.00. cece eee eee 35 
Ingersoll Rand Company.............. cece cece cece eee reece 18 
International Nickel Company, Inc., The................0005 33 
Iron & Steel Products, Inc..... 0... 0... cece eee ee cee eens 34 
J 
Jones & Lamson Machine Co........... 000s c cece eee cee eee 17 
Jones & Laughlin Steel Corp... ........ 2.0... cece cece eee 25 
L j 
Le Blond Machine Tool Co., R. K., The................00005 21 
Lima Locomotive Works.............. 00.0 cece cence cena 44 
Lunkenheimer Company, The............... 0000 ce eee eee eeee 54 
Lyon Metal Products, Inc............. 0 cece cece eee eee ees 37 


DECEMBER, 

Mc 

McGill Mfg. Company. .......... 0.0000 c cece narren eerren ae 51 
M 

Martindale Electric Co., The.......... 00200. ceeeeseee eee 37 

Miller Felpax Co..... 00.0... ccc cece cece eect cence eeee eens 29 
N 

National Malleable and Steel Castings Co..............2205 39 

National Tube: Co. we. oori sneons a CRS ES ED 8,9, 55 

Niles Tool Works division of General Machinery Corp........ 32 
ce) 

Oakite Products, Inc.......... 0. ccc cece cence cence neta 3 

Oster Manufacturing Co., The.............ccccceeccccccceee 57 

Oxweld Railroad Service Co., The..............00 0. nunana 42 
P 

Parker: Kalon (Corp. os i5 see ee dcee ew seioeb al aa aitaa r 30 

Pilliod Company, The..........0...0 0c ccc e cece tense eee 51 
R 


Reliance Spring Washer division of Eaton Manufacturing Co.. 2 


S 
Shepard Niles Crane & Hoist Corp.....-......6. 0.020 eeeeeee 36 
Simmons-Boardman Pub. Corp...............-.0000ceeeeee 28, 36 
Standard Car Truck Co.......... 000. ce cece cece e cece eee eee 27 
Steel & Tubes, Inc........... 0... c een cee anes 12, 13 
Sturtevant Co., B. F..... 6. eee te eee nee 10, 11 
T 
Tennessee Coal, Iron and Railroad Co...................008 8 9 
Timken Roller Bearing Co., The........... 00... c cece cee eeee 31 
U 
Underwood Corp., H. Bi... ec. cee cee eee ee eee eee eeae 32 
Union Carbide & Carbon Corp............... 42 
U. S. Metallic Packing Co., The............. 50 
United States Steel Corporation Subsidiaries 5S 
United States Steel Products Co. .............-2..00. 8, 9, 53, 55 
v 
Vanadium-Alloys Steel Co.......... cece cece eee ec cee eee 16 
wW 
Warner & Swasey... 0... cece oaa a 19 
Westinghouse Air Brake Co.............. 2.020. raren cece eee 49 
Williams & Co, J. Hi... cece cee cece neces 34 
Wine Railway Appliance Co., The.................005 Front Cover 
Woods & Company, Edwin S............c.c ccc eeaeeececees . N 


1937 


| tanrontaTion rman | DFC.99 1037 


Uecember 


echanical Engineer 


FOUNDED IN 1832 


WEAKNESS 

DETERIORATIOI 
CORROSION 

DISTORTION 


JE WINE RAILWAY APPLIANCE CO. e¢ TOLEDO, OHIO 


Reliance HY-CROME Spring Washers 


Fr 
XS y x É 
RELIANCE LOCOMOTIVE HY- 7 She 2 
CROME Spring Washers furnish the = 
reactive spring pressure necessary to = 


maintain the desired bolt tension 
bridging maintenance periods — 
thereby compensating for loose- 


P > PI 
ness and reducing wear from gE 
loose parts. Wear is inevitable we 
— retard and prevent it; A 


keeping motive power in 
continuous service is a step 
to increased profits and 
reduced costs. There are 
no substitutes for LO- 
COMOTIVE HY- 
CROME Spring 
Washers. 


One of the new locom 
tives of the New Yor 
New Haven and Hartfoi 
Railroad — modern in eve! 
respect—completely equipp« 
with LOCOMOTIVE HY 
CROME Spring Washers. 


EATON MANUFACTURING COMPAN 


RELIANCE SPRING WASHER DIVISIO 
MASSILLON, OHIO 


LOCOMOTIVE 
HY-CROME 


PREVENTS BOLT LOOSENESS 
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@ NEWEST machine in its class, the Rapiduction has 
already forced its way to the front. Fast, accurate 
and easy to set up for standard or special jobs, 
it will handle bolts, staybolts, anchor bolts, tie rods, 
jackscrews, vise screws, steering rod knuckles, heavy 
cap screws, hooks and eyes, pipe, nipples or what 
have you. Capacity, 12” to 214", or %” to 144", in 
both single spindle and double spindle types. 


OSTER 


THREADING EQUIPMENT © 


ILLIAMS 


Spindle speeds, 
32 to 298 R. P.M. 
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MAKING GOOD 
WHEREVER 
INSTALLED 


Salvaging rusted bolts in large midwestern railway shop 


® The first purchasers of Rapid- 
uction Bolt Threaders bought 
on recognition of sound en- 
gineering and faith in the 
OSTER-WILLIAMS reputation. 
Today the orders are based 
on demonstrated superiority of 
performance. Before buying any 
production bolt threader get 
the RAPIDUCTION facts. Write 


THE OSTER MANUFACTURING COMPANY 
Sales Office: 2048 East ólst Street, Cleveland, Ohio 


Factories: Erie, Penna., and Cleveland, Ohio 
New York City Showroom and Office: 292 Lafayette Street 
Philadelphia Showroom and Office: 111 North 3rd Street 


THREADING HEADQUARTERS SINCE 1893 


RAPIDUCTION BOLT THREADER 


Just Installed 
~ Gnd Gre They Busy? 


OD bushings—valve packing rings—rod liners and a score of other 
small locomotive parts keep these two new 24” BULLARD'S 


busy saving money for the railroad. 


Selection was based not only upon economical production, but also 
the versatility of the Vertical Turret Lathe and its multiple tooling and 


multiple cutting features. 


Vertical Turret Lathe methods are nearly standard in railway shops. 
Economical production is, of course, the outstanding factor but the 
general all-around utility features which make BULLARD’S practically 
indispensable are additional reasons why you find them in the small 


shops as well as the large centralized repair plants. 


investment in BULLARD’'S has always been refunded in a 


g— time, of course, depending upon their use. 


THE BULLARD COMPANY 


BRIDGEPORT, CONNECTICUT 


To 
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